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jor Higher Efficiency - Increased Production 


Kirk & BLUM 
COOLING SYSTEMS 


@ The Kirk & Blum Cooling System illustrated above is installed on a 

Lynch No. 10 Bottle Machine. Note distributing manifold, with quick 

acting butterfly damper, permanently attached to machine columns. 

All drop pipes are securely braced in proper location with telescopic 

sections for adjusting nozzle height and direction of air discharge. Sep- 

arate slide type control valves are provided for each cooling station. 
Write today for this interest- Put your tank or machine cooling problems up to experts. Kirk & 
ing, illustrated book—“Cool- Blum Engineers, backed by over a third century of specialized expe- 
ing Systems for the Glass rience, can help you solve them. Details of this Engineering Service 
Industry” mailed upon request. 


THE KIRK & BLUM MFG. CO. 2804 Spring Grove Avenue, Cincinnati, Ohio 








- 436 East Beau Street © Washington, Pennsylvania, U.S. A. 
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Flash 


Theory yesterday... 
--- Now an accomplished fact 


HOW... 


By means of the Simplex Suspended Backwall, 
By means of the wide covered Charging Bay, 
By means of the blanket-type Batch Feeder. 


WHY... 


Shallow, uniform distribution of the batch with greater exposure 
to the flame permits lower top melting temperatures and shorter 
melting cycle with less radiation losses. 


WHEREFORE... 


Typical installation pays for itself in fuel savings alone—in less 
than one year. 


BUT THAT'S NOT ALL... 


Dusting and clogging of the checkers is minimized, service life 
of refractories in the upper structure is increased, and the quality 
of the glass obtainable is greatly improved. 


LET US GIVE YOU FULL PARTICULARS ., . 


FRAZIER-SIMPLEX, INC. 
ENGINEERS 
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The Use of Slow Motion Photography in Improving the Glass Making Process ... 


Testing the Chemical Resistance of Ampoules 


The Making of Spectacle Lenses nee ox abe — 


A picture story based on the operations of the American Optical Co. 


The Meaning of Testing Procedures 


By F. W. Preston. 
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R. F. Hatch of Hartford-Empire Co. discusses a technique which his company 
has introduced with great success to effect improvements in glass container 
manufacture. 
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The receipt of a technical paper from abroad is of particular interest at this 
time, and the international flavor is enhanced when one recalls that chemical 
durability was one of the first projects of the International Commission on Glass. 
By Oscar Knapp, Upjest, Hungary. 
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As the development of testing procedures continues, it is well for the glass 


container industry to pause and re-orient itself with respect to its objectives. 





Production, Employment and Payrolls in the glass-making industries. 


Summary of United States patents issued during November. 
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ENDURANCE 


CORHART 


—a symbol representing research 


and service devoted to the ad- 
vancement of the glass industry 
through better refractories. 


CORHART REFRACTORIES CO.., Incorporated, 16th & Lee Streets, Louisville, Ky. 
In Europe: L’ELECTRO REFRACTAIRE, Paris. 
In Japan: ASAHI GLASS CO., Tokio. 





% Registered U. S. Patent Office 


ECORHART 
ELECTROCAST 


REFRACTORIES 
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’ Glass inlays add modern sparkle 
and brightness to restaurant inte- 
riors. Also create an atmosphere of 
cleanliness and purity that attracts 


patronage. 


@ In restaurants, purity is the first law. So too in 
producing fine glass. Many leading manufacturers 
use Mathieson Dense Soda Ash to assure quick, 
efficient melting and uniform quality of product. 
Mathieson Dense Soda Ash is free from oversized 
particles, impurities, dust and other foreign mat- 


ter. May we quote on your dense soda ash needs? 


Mathieson 
Vense Soda Ash 


THE MATHIESON ALKALI WORKS (INC.) 60 E. 42ND ST., NEW YORK, N.Y 


SODA ASH... CAUSTIC SODA... BICARBONATE OF SODA... LIQUID CHLORINE... BLEACHING POWDER... HTH PRODUCTS 
AMMONIA, ANHYDROUS and AQUA... FUSED ALKALI PRODUCTS...SYNTHETIC SALT CAKE... DRY ICE...CARBONIC GAS 
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of vital interest to every 


manufacturer of glass bottles 
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OR 1941 Drakenfeld offers an entirely new 

line of enamels for applied color labels. These 
improved enamels represent the very latest devel- 
opment in bottle label colors. Thorough tests in 
regular production point up six important ad- 
vantages to you: 

1. GREATER ALKALI RESISTANCE. Only five years 
ago a color was’okayed if it withstood two hours of im- 
mersion in a 5% caustic solution heated to 180-190°F. 
More than twenty hours in a 10% caustic solution at the 
same temperature, is the record of these new Drakenfeld 
enamels. 


2. NO HARMFUL STRAINS ON GLASS SURFACE. 
The coefficient of thermal expansion of these new 
enamels is such that they produce no harmful strains 





fullest measure of every exacting quality of workability 
he wants. 


- GREATER ACID RESISTANCE. This important 


quality has been provided in the Drakenfeld formulae to 
broaden the application of these new colors to glass con- 
tainers for products which are packed in acid solutions, 
such as vinegar. 


. GREATER SULPHIDE RESISTANCE. No other 


enamels we have ever produced have had greater sulphide 
resistance than these new Drakenfeld products. 


- LOWER FIRING—GREATER CHIP RESISTANCE. 


These new products are 5° to 10° lower in maturing 
temperature than ordinary enamels, fire out with a 
brilliant gloss, and resist scratching and chipping. 
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when applied to the surface of beverage bottles. If your production calls for enamels with desirable charac- 


teristics such as these, call on Drakenfeld for samples to try 
3. BETTER WORKABILITY. In these new enamels, 


out under your firing conditions. You will not be obligated 
your decorating department superintendent will find the in any way. Just write. 


B. F. DRAKENFELD & COMPANY, INC., 45-47 Park Pract, New York, N. Y. 
Branch: Chicago, Il. . W orks: Washington, Pa. 
Pacific Coast Agents: Braun Corp., Los Angeles. Braun-Knecht-Heimann Co., San Francisco. 


DRAKENFELD ¢% 


uN We St ey Me 





JANUARY, 1941 








“BACKSTAGE” NECESSITIES 


FOR $15,000,000,000 
WORTH OF THE 
NATION'S NEEDS... 


OLUMBIA alkalies and related products are 
“backstage’’ materials—and most important 
ones. They help keep nearly 3,000,000 people at work, 
making over fifteen billion dollars’ worth of glass, 
soap, paper, rubber, textiles, dyestuffs and other chem- 
icals. Without the homely products such as ours, 
many, many things the nation wears and uses for 
work and play couldn't be available so plentifully. 
Some couldn’t be made at all. 

Of necessity our products must be produced in 
huge quantities—and reasonably. But that’s not the 
only reason our Barbeton plant has become one of 
the country’s important sources of alkalies. Industry 
has learned from experience that we produce these 


COMMBIAN 


\ 


‘backstage’ materials by the carload as carefully as 
if they were made—and used—by the ounce. You'll 
like the way Columbia products—backed by Colum- 
bia Technical Service—do their job for you. 





If it’s a Columbia Product—you've got the best 


CAUSTIC SODA + SODA ASH 
SODIUM BICARBONATE « LIQUID CHLORINE 
MODIFIED SODAS «+ CAUSTIC ASH 
CALCIUM CHLORIDE « PHOSFLAKE * CALCENE 
SILENE + HENNIG PURIFIER 





PITTSBURGH PLATE GLASS COMPANY 


Columbia Chemical Division 
30 ROCKEFELLER PLAZA, NEW YORK, N.Y. 


CHICAGO + BOSTON « ST. LOUIS + PITTSBURGH « CINCINNATI »« CLEVELAND « MINNEAPOLIS © PHILADELPHIA 
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Sd CHAS. TATLOR SONS: 


Manufacturers P. B. SILLIMANITE cord FIRE CLAY REFRACTORIES ¢ CINCINNATI, OHIO, us; 
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are best for the Long Run! 


American inventive genius has given you glass feeding and 
forming machinery which far exceeds the visions of the 
pioneering glass makers. These modern feeders, when built 
and operated with P. B. SILLIMANITE parts, assure the 
ultimate in economical performance. 


P. B. SILLIMANITE Feeder Parts produce cleaner glass as 
they are not readily attacked by most commercial glasses. 
They retain their original size and shape longer than ordi- 
nary clay parts, and, consequently, provide closer control of 
both the weight and shape of the glass “gob", resulting in 
longer, effective service. Fewer production delays, too, as 
hot repairs and replacements are minimized. 


Let us show you how P. B. SILLIMANITE Feeder Parts can 
help you to avoid those costly production delays. 


Write today for complete information. 








The 4-Star Formula 


@ In the manufacture of glass the popular formula today is Soda 
—Lime—Silica, plus Borax. The addition of this “fourth” in- 


gredient is the modern way of making better glass more eco- 
nomically. 


@ Though a minor ingredient in the glass batch Borax is of major 
importance—for it is a very powerful Aluxing agent. It greatly 
assists in the refining process and imparts remarkably improved 
qualities to glass. The finished product is stronger and has better 
clarity and brilliance. 


e@ With Borax you bring about quicker melting at lower tem- 
peratures and consequently get longer life out of refractory 
linings. Borax definitely cuts down on fuel costs. It will save 


you money and enable you to put out a better product. 





PACIFIC COAST BORAX COMPANY 
DEPARTMENT G e 51 MADISON AVENUE e NEW YORK 
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(Above) Photograph shows the 
charging end of a Surface Com- 
bustion Corporation Lehr in which Cambridge 
Balanced Belting has been used. (Below) Photo- 
graph showing the discharging end of this same 
new installation. 
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you more efficient lehr operation. 
They have been scientifically developed 
so that they are perfectly adapted for 
annealing all types of hollow ware. 
Their special balanced construction is 
your guarantee of uniform, higher 
quality products. 


apes Balanced Belts assure 


This scientific construction—alternat- 
ing spirals connected with crimped 
wires—eliminates side creep and pro- 
vides an absolutely flat carrying sur- 
face. The construction makes these 
belts so flexible that they pass over any 
diameter of pulley or driving drum, 
and yet they are tremendously strong. 
This special balanced construction is 
obtainable in any specifications to suit 
your individual requirements. 


Write us today for further information or 
assistance. Our engineers, located strate- 
gically throughout the country, are quickly 
available to you to assist in planning your 
lehr belt installation. 


Close-up view of Balanced 
Mesh Belt showing the alter- 
nate spiral construction and 
crimped wire connection. 


CAMBRIDGE Sos Se 


Chicago - San Francisco - New Orleans 
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From the Ends of the Earth 
...and of EXPERIENCE 


Throughout the history of manufacturing, 
countless commodities have included in their 
make-up substances brought from the ends of 
the earth . . . . +. Naturally, this is true of 
some of the materials of which Hartford-Empire 
glass working equipment is made 
Likewise from diverse sources has come the 
personnel which we have been fortunate to 
assemble here at Hartford, through which our 
company is welded into an efficiently co-ordina- 
ting whole .... . It includes men of outstanding 
experience in the fields of invention and research, 

industrial economics, engineering in its several phases, physics and chemistry, and 
practical glasshouse operation All Hartford-Empire equipment is made more certain 
in its ability to produce high-quality, low-cost glassware by reason of this focusing 


of many view-points on its design and on the conditions under which it will operate, 


HARTFORD-EMPIRE 
COMPANY céxnecricur 
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THE USE OF SLOW MOTION PHOTOGRAPHY IN 
IMPROVING THE GLASS MAKING PROCESS 






Fumes from motion picture film showing 
gob entering the blank mold. The white 
“por-like cloud coming from the mold 
ithe flash of light from oil that has 
ed into the blank mold ahead of the 
and become ignited. If this occurred 
» it might cause a back pressure in 
mold and result in defective ware. 
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By R. F. HATCH 
Hartford-Empire Company 


The glassman seeking to improve the quality of his 
ware will find that slow motion photography offers a new 
approach to the problem, yielding remarkable results. 
Though the fact is often lost sight of, glass forming ma- 
chinery moves too rapidly for the eye to follow, buat this 
speed can be reduced by the camera to a point where 
careful and deliberate observations become a simple matter. 
Faulty adjustments and imperfect timings are not only un- 
covered but their effect upon the finished ware made pre- 
dictable by the experienced eye. 

The Hartford-Empire Company has used slow motion 
photography for a number of years and has developed it 
as an effective instrument in the design and improvement 
of glass making machinery. In this article, the Company 
describes in detail the technique involved. 


Tre object of slow motion movies is to slow down 
motions which occur at such a high speed that they can- 
not be observed by the eye. Silent 16 millimeter moving 
pictures are taken at the normal rate of 16 frames or 
pictures per second. The picture is projected at the same 
rate, so that the projected motion occurs in exactly the 
same time as in the event which was photographed. The 
speed of projection cannot be slowed down enough to 
give any appreciable slowing of the action. 

In order to obtain a slow motion effect the pictures 
are taken at a faster rate but projected at the normal rate 
of 16 per second. Some amateur moving picture cameras 
can be adjusted to take pictures at the rate of 64 frames 
per second. When pictures are taken at this rate and pro- 
jected at 16 frames per second, it takes four minutes to 
project a scene which was taken in one minute. 

This speed reduction is not sufficient for a careful 
analysis of the movements of glass making machinery. 
One reason for this is that the exposure time is too long. 
An ordinary amateur camera has a normal exposure of 
about 1/40 of a second. When the camera is operated at 
64 frames per second the exposure becomes about 1/160 
of a second. A projected scene will appear slowed 
down and perfectly natural to the eye but, if the pro- 
jector is stopped to permit examination of a still, it will 
be found that any fast moving part is considerably 


blurred. 





This picture on the right is a c 
of the one on the left. All 
this page were taken at a ca 
of 128 frames per second. 
frames omitted between each 
ing top to bottom and left to 
7,5, 1, 1, and 10. 
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4 frames 
omitted. 


No frames 
omitted. 


No frames 
omitted. 


No frames 
omitted. 


No frames 
omitted. 


3 frames 
omitted. 





A gob is sheared. The black that encroaches upon 
the gob at its top is the shearing mechanism. The 
black overlapping the bottom right is an obstruction 
between the gob and the camera. Speed 128 frames 
per second. No light except from the molten glass. 


12 


Very satisfactory results are obtained, however, with a 
camera operating at 128 frames per second. This slows 
down the motion eight times; an event occurring in one 
second will take eight seconds on the screen. In the 
same way, pictures taken at 1000 per second slow the 
motion down about 62 times; an event occurring in one 
second will take over a minute when projected. 

A common misunderstanding is due to confusing slow 
motion photography with high speed photography. Slow 
motion photography has been explained. High speed 
photography, in the modern use of the word, usually 
refers to the work done by Dr. Harold E. Edgerton of 
the Massachusetts Institute of Technology. His pictures 
may be movies or stills and are distinguished by the 
fact that the exposure is determined by the duration of 
a flash of light which may be less than five one-millionth 
of a second. By the use of his equipment he has taken 
pictures so quickly that he can get a sharp photograph 
of a rifle ball leaving the muzzle of a rifle, and other 
equally surprising results. Such extreme speed is not 
necessary in the study of ordinary glass manufacturing. 
Slow motion photography requires that the pictures be 
taken in rapid succession to permit minimum amount of 
motion between frames. High speed photography is 
generally understood to mean the taking of a picture or 
a series of pictures, with an extremely brief exposure, 
and, when applied to moving pictures, likewise presup- 
poses rapid succession of the separate frames. 

Slow motion photography has been used by the Hart- 
ford-Empire Company for a number of years both in its 
own plant and in the plants of its licensees. It is useful 
in connection with the development and design of novel 
equipment. There are a great many movements in bottle 
making machinery which occur so rapidly that to the 
naked eye nothing can be seen except what appears to be 
an instantaneous movement. When the Hartford-Empire 
Company first builds a new device, it often takes slow 
motion pictures in order to study the movements. The 
cushioning of air cylinders requires delicate adjustment. 
If there is not sufficient cushioning this can be readily 
detected by the noise from the impact. On the other 
hand, if there is too much or uneven cushioning this 
cannot be observed by the eye and can only be guessed 
at by the injurious results in the ware being made. Using 
pictures taken at 128 or 1000 frames per second, the 
movement of the fastest air cylinder used in glass manu- 
facturing can be analyzed in detail. In one instance 
it was found that what appeared to be an extremely 
smooth and rapid action of high speed pneumatically 
actuated glass shears was really a fast movement fol- 
lowed by a repeated slowing up or chattering of the 
shears at the time they were cutting through the glass. 
After repeated adjustments and experiments this con- 
dition was overcome until a perfectly smooth, extremely 
rapid shearing action was secured. 

In the same way, a study can be made of the move- 
ment of bottom plates, blow heads, inverts and other 
fast moving parts. To the naked eye a blow head may 
appear to have a very smooth motion and to seat quickly 
and firmly on the mold. Slow motion photography 
sometimes shows a series of rebounds when the blow 
head hits the mold. This results in non-uniform ware, 


loss of air, unnecessary wear on the parts, and slows up 
production. 
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One very valuable use of slow motion photography is 
the study of gob shapes as they are received in the mold. 
To the naked eye the gob, as it passes into the mold sev- 
eral feet below the orifice, appears to be simply a streak 
of light and no shape can be observed. A gob delivered 
to a standard I. S. Machine from a 12-foot metal line is 
travelling at a speed of 22 feet per second, just before 
it reaches the mold. With a normal speed moving pic- 
ture camera operating at 16 frames per second and with 
an exposure of about 1/40 of a second, the gob would 
travel about 6% inches during each exposure. When 
projected on the screen, as a movie, this would look per- 
fectly natural, but if the projector is stopped to show 
an individual frame, the picture of the gob will be very 
much blurred at the top and bottom, its shape distorted, 
and apparently elongated, perhaps twice as long as it 
really is. 

If the pictures are taken at a speed of 128 per second 
and 1/216 of a second exposure, the result will be im- 
proved, but during each exposure the gob will have 
travelled more than an inch. This still gives a blur on 
both ends of the gob and an apparent elongation. Also, 
if the gob is other than cylindrical, its shape is distorted 
on the screen. 


It has been found quite satisfactory to use a camera 
taking these gob pictures at the rate of 128 frames a 
second and with 1/1000 of a second exposure. In 1/1000 
of a second the gob will have travelled about 14 of an 
inch. As these pictures are always taken at a distance 
of at least two or three feet, the angular displacement 
of the gob during exposure is very slight. A still pro- 
jection of one of these frames shows practically no 
blurring whatever and a good clear outline of the gob 
is secured. Shear scars can be seen if they are positioned 
so as to appear in silhouette. 


A satisfactory camera for general glass factory use is 
a 16 millimeter Bell & Howell Filmo 70-B Super Speed 
camera, which is built to take pictures at 128 frames per 
second and at no other speed. It is believed that this 
camera operates at a higher speed than any other using 
a mechanical shutter. This camera is normally equipped 
for 1/216 of a second exposure, but it can be set by the 
manufacturer for any desired exposure. As previously 
stated, 1/1000 of a second exposure has been found to 
be very satisfactory. This camera is convenient for 
factory use. It is spring driven and, therefore, does not 
require wiring connections. It is small and compact and 
can be used in many situations where it would be im- 
possible to use the larger camera operating at higher 
speeds. 

In photographing gob shapes as received in the mold, 
it is often impossible to get more than one gob in each 
shot. Where the event to be photographed has a cycle 
occurring not more often than once in four seconds, the 
starting of the camera must be timed by some preceding 
event. For example, if the gob is to be photographed 
as it enters the mold, it may be possible to watch the 
shears and to start the camera in operation at the instant 
the shears cut. While the Bell & Howell camera appears 
to pick up its speed almost instantaneously, it is always 
desirable to allow the film to run for a second before the 
event occurs. In photographing the application of a 
blow head to the mold, the camera can be timed from the 
closing of the mold. Careful observation is required 
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1 frame 
omitted. 


2 frames 
omitted. 


1 frame 
omitted. 


1 frame 
omitted. 


28 frames 
omitted. 


2 frames 
omitted. 





Gob entering a blank mold. Camera speed 128 
frames per second. Artificial light. Notice how 
clearly defined is the shape of the gob, also the lack 
of distortion, a result that is possible to attain only 
by a method such as is described here. 
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5 frames 
omitted. 


9 frames 
omitted. 


13 frames 
omitted, 


23 frames 
omitted. 


21 frames 


14 frames 
omitted. 





Gob entering the blank mold. The white 
square in the background is a carbon arc 
light to indicate time in 1/120 seconds. 
The seale is to permit measurements. 
Camera speed 1000 frames per second. 
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to insure not missing the desited event. The pictures are 
taken “on the wing,” so to speak, and, as with a baseball 
bat, you must be sure you are swinging when the ball 
goes by. 

The camera which Hartford-Empire Company has used 
for speeds of 1000 per second was known as the Eastman 
High Speed Camera, Type 2. This camera is no longer 
offered for sale. After some years of experience it has 
been found that pictures at this speed are seldom neces- 
sary. A speed of 128 frames per second will fill 95 per 
cent of all factory requirements. The higher speed 
camera is electrically driven and quite heavy. A very 
rigid tripod has to be used and it is impossible to use 
this camera in many places where a smaller spring 
driven camera is readily set up. 


The Bell & Howell camera is economical in the use 
of film. It will run for about five seconds for each 
winding of the spring and will expose about 16 feet of 
film. The camera can be used either with 50-foot o1 
100-foot spools. On a 50-foot roll you can usually get 
at least three scenes, and sometimes as many as ten. 
The camera can be started and stopped as desired, so 
the number of scenes which can be taken on a film de- 
pends only on the duration of the event being photo- 
graphed. Of course, an allowance has to be made for 
waste, due to the necessity of starting the camera before 
the event occurs. 

The Eastman camera working at 1000 frames pei 
second has a rotating prism which acts as a shutter, and 
the film moves continuously. The camera cannot be 
stopped until after the entire film has been exposed. 
Therefore, in photographing mold charges, for instance. 
it is necessary to use a full length of film (at least 50 
feet) for each gob, whereas on the Bell & Howell camera 
sometimes 8 or 10 different gobs can be photographed 
on a single 50-foot roll. 

The complete equipment for taking pictures at 128 
per second is readily portable and with the exception 
of the lights, not bulky. A fairly rigid tripod having 
a tilting head should be used whenever possible. Owing 
to the high speed of the camera, however, it is possible 
to use it without a tripod, without any serious ill effects. 
In this way pictures can be taken looking nearly straight 
down into an I.S. mold from position completely inac- 
cessible to many other cameras. 

It is desirable to use as fast a lens as possible and 
and /:0.99 lens is generally used, but with the modern 
high speed films, such as Eastman Super XX or SSS 
Agfa, the lens can usually be shut down to f:1.5 or 
smaller. It is believed that an f:1.5 lens is fast enough 
for most purposes. A telephoto lens is of no practical 
value because the situations usually found are too con- 
gested to allow enough lights to be brought to the scene. 

Lighting equipment is a serious problem. For Hart- 
ford-Empire Company use, it was necessary to have 
something readily portable from one factory to another. 
For this purpose the best that could be found was the 
No. 4 photoflood lamp mounted in a first class tripod re- 
flector. Three No. 4 photofloods in reflectors and placed 
within three of four feet of the object to be photographed 
are quite satisfactory. The lighting conditions in most 
factories are the worst that can be imagined for photog- 
raphy. The object to be photographed is often surrounded 
by air pipes and moving parts. The air inside the glass 
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forming machines is usually full of smoke, steam and 
oil spray. The only safe rule is to use as many No. 4 
photofloods as you can, as near as possible to the ob- 
ject. This will never give so much light but that the 
camera can be adjusted to take care of it. The use of 
an exposure meter is highly recommended. It is pos- 
sible to get satisfactory pictures with only two photo- 
floods two or three feet distant from the object. It 
should be understood that many of these pictures will 
not be good as expert photography, but they are good 
enough to show the motions desired. If the important 
parts can be painted a light color, much better results 
will be obtained, especially if the light is limited. If 
equipment is to be used in one plant only. spotlights of 
the type used by professional moving picture photog- 
raphers would Be+of great advantage. 

Molten glass furnishes enough light to photograph 
itself; therefore, if the shape of a gob or other hot glass 
is all that is desired, this can be taken without any out- 
side light. All that will be seen will be a white sil- 
houette on a black background, which is sufficient in 
many cases. 

Even small amounts of dirt and smoke form a serious 
obstacle to the use of the camera when placed in close 
proximity to glass forming machines. To change the 
film the camera should always be taken to some clean 
place where there is no dust. The lens cap should be 
removed from the camera only while the picture is being 
taken. ‘If the lens cap is not removed, the picture will 
not be a success. The author has proved this by ex- 
perience. 

Any good 16 millimeter projector can be used for 
studying slow motion films. The projector should be 
capable of being run backwards and of being stopped 
for examination of single pictures as long as may be 
desired without overheating the film. Practically all 
modern high grade projectors will do this. A very useful 
attachment for a projector is a frame counter which 
indicates the number of frames from one event to another. 
While the nominal speed of the camera is 128 frames 
per second, this speed is not exact. The camera tends 
to speed up a little with use. However, it is usually the 
relative times which are of interest, the number of frames 
in one event can be compared with the number of frames 
in another event with very close accuracy. 

If it is desired to obtain the exact time occupied in 
high speed movements, some form of indicating device 
must be employed. The most convenient device for this 
purpose is a small Neon glow lamp made by the General 
Electric Vapor Lamp Company. If this is placed in the 
field, the halves will light alternately at the rate of 120 
per second. This speed does not coincide exactly with 
the rate of exposure of 128 per second, with the result 
that for some distance a flash will be recorded in each 
frame and then for a short space the flash will occur 
while the shutter is closed. This does not form a serious 
difficulty, however, as a sufficient number of flashes will 
be recorded to ascertain the exact rate of exposure. If 
it is found that the camera happens to be operating at 
130 frames per second this figure can be used where the 
flash fails to record. A carbon electrode arc light can 
be used for the same purpose, but it is much less con- 
venient. When taking pictures at 1000 per second, suc- 
cessive flashes on the Neon glow lamp will take about 
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60 frames 
omitted. 


37 frames 
omitted, 


21 frames 
omitted. 


22 frames 
omitted, 


22 frames 
omitted, 


21 frames 
omitted. 








Gob passing through a deflector. Notice 
the flame due to the combustion of light 
oil used on the delivery system. Camera 
seg 1000 frames per second. Artificial 
ight. 
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3 frames 
omitted. 


4 frames 
omitted. 





5 frames 
omitted. 











A gob just after shearing, camera speed 
128 frames per second, photo flood lights. 


Records should be kept of all film for future identi- 
fication. The box on the right is adapted from a 
typical “report” card used by Hartford-Empire Co. 








eight frames, so that the speed of any motion can be 
ascertained with great accuracy. For most purposes, the 
nominal camera speed of 128 frames per second is so 
close that the speed can be determined with sufficient 
accuracy simply by counting the number of frames. 

A combined film viewer and splicer is very useful and 
it will many times take the place of a projector. Of 
course, it is much quicker and more convenient to use 
the film viewer where a small projected picture is all 
that needs to be studied. As for a screen, any white 
surface may be used, but it is a good investment to buy 
a first class one, not less than 36” wide. 
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A few of the uses of slow motion photography in con- 
nection with research and development and factory opera- 
tion have been mentioned. It has been found that slow 
motion photography is very useful in training plant em- 
ployees. Men who specialize in and “live with” one 
particular machine acquire a keenness of perception 
regarding the operation of that machine obtained only 
by long study of split-second motions. Slow motion 
pictures are the only means for reconciling the differ- 
ences of individual observations, many of which are often 
nothing but guesses. These pictures also serve to pre- 
sent both proper operation and improper operation to 
supervisors and maintenance men in the glass factories 
and to machine designers and engineers. Nothing except 
the bottles themselves has so clearly shown the benefits 
of an improved device or of the ill effects of faulty ad- 
justments, as slow motion movies.. There are many 
instances where an operator may be told to make a 
certain adjustment under certain conditions. This ad- 
justment may produce no results visible to the naked 
eye. Slow motion pictures make it possible to show the 
operator just what is happening with improper adjust- 
ment and the beneficial result secured from proper ad- 
justment. Visual education of this kind is far more 
effective than lengthy discussions and typewritten pages. 





To: 





John Doe 
Richard Rowe 





From: 


Subject: Slow Motion Pictures of Gob Delivery at Blank 
Glass Company 
















On October 12, 1940, I visited Blank Glass Company. 
The purpose of this visit was to take moving pictures 
of the shearing and delivery of gobs. 


Feeder set-up cards and samples of the jobs photo- 
graphed may be seen in the Feeder Department. 





A 15% ounce weight rectangular flask was 
running on Shop 12 at 25 per minute. Optical 
tank nose temperature, 2317°F. For feeder 
set-up cards and samples see Mr. Doe, This 
job was photographed as follows: 


Scene No. 1—128 per second. Shearing and delivery 
to scoop. 


Scene No. 2—1000 per second. Gob going down trough. 


Scene No. 3—128 per second. Gob in deflector. 
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TESTING THE CHEMICAL RESISTANCY OF AMPOULES 


By DR. OSCAR KNAPP 
Upjest, Hungary 


Cooperation of glass technologists in different countries 
through the International Commission of Glass Technology 
has been, of necessity, practically at a standstill since hos- 
tilities broke out in Europe. We are especially pleased, 
therefore, to have this opportunity of furthering interna- 
tional cooperation under present distressing circumstances 
by publishing Dr. Knapp’s paper on chemical durability— 
selected by American glass technologists for international 
cooperation work, 

We hope that Dr. Knapp will continue this work and 
that he will report later on results obtained by his proposed 
mcthod.—The Editor. 


Ad upoules made of glass tubing are used for thé storage 
of pharmaceutical solutions and of substances for me- 
dicinal injection. These glasses have to meet very strin- 
gent chemical requirements to insure a minimum of 
solvent action between the glass container and its con- 
tents. Among the chemical components of ampoule glass 
there are always present sodium and potassium oxide. 
Ii water or aqueous solutions are stored in alkali-con- 
taining glasses, some part of the alkali tends to dissolve 
out of the glass. 

If excessive amounts of alkalies are extracted from 
glasses containing medicinal solutions, they may cause 
disagreeable and dangerous changes in the contents. So- 
lutions of alkaloids are especially sensitive to alkali. The 
chlorhydrate compositions of the alkaloids are easily 
soluble in water; the free alkaloid bases, on the contrary, 
are difficulty soluble, or even insoluble, in water. Thus. 
the alkalies dissolved from the glass surface decompose 
the chlorhydrates thus liberating the bases. In the case 
of storing aqueous solutions of alkali-sensitive com- 
pounds, e.g. solutions of apomorphine, atropine, adrena- 
line, morphine muriate, narcotine hydrochloride, strych- 
nine nitrate, sublimate, etc., only such glass should be 
used which yield a minimum of extractable alkali and 
which therefore cannot cause any decomposition, crystal- 
lization or turbidity of their contents. In such cases where 
extracted alkali has resulted in chemical changes of con- 
tents, precise dosing, which is so important in medical 
manipulation, is impossible. Under these conditions, the 
injection needle sometimes actually withdraws a solution 
lower than the specified concentration, but it also hap- 
pens, however, that it sucks up solid, poisonous, sharp- 
edged alkaloid crystals, which cause strong and unde- 
sired local stimulating effects in the blood vessel. As 
Griibler' stated, the physician in such cases gives more 
medicament than is wanted. 

According to Tilmans and Mildner? one of the troubles 
encountered in the making of salvarsan solutions origi- 
nates from the extracted alkali silicates. Weiner* empha- 
sized that the alkalies yielded by the glass have a very 
important influence in salvarsan therapy. According to 
Matzenauer® the unfortunate phenomenon which occurred 
in the beginning of the salvarsan development and which 
caused some cases of death were due to alkalies dissolved 
from glass. It is therefore of the utmost importance to 
store injection liquids only in glass containers from 
which alkalies are not extracted. 


JANUARY. 1941 


The amount of alkalies extracted depends, obviously, 
in the first instance on the chemical composition of the 
glass. However, the decomposition of the glass surface 
is affected by temperature; the attack is accelerated as 
the temperature rises. Since solutions stored in ampoules 
are generally sterilized at 100-130°C, ampoule glasses 
should not yield alkalies even at these high temperatures. 

Though the importance of high chemical durability of 
glasses for ampoules is recognized in every country in 
which ampoules are used, we have no standardized inter- 
national test at present according to which ampoule glass 
can be evaluated, accepted or rejected. The formulation 
of such an international test is very important, because 
the relatively few glass works which melt and draw am- 
poule glass, not alone supply their products to their own 
country but ship it all over the world.* Thus, the products 
of the same glass works are probably evaluated in dif- 
ferent countries by different tests. 

In the following we describe briefly the tests for am- 
poule glass which are specified in different countries: 

A. The national Formulary of the U.S.A. IX Revision. 
Dissolve 0.005 g. phenolphtalein in 0.5 ml. neutral al- 
cohol and mix this solution with 10Q0 ml. distilled water. 
The ampoules are filled with this solution, sealed by 
means of a blow pipe and immersed in boiling water for 
six hours. The contents of the ampoule should not show 
a pink color after cooling and no loose scales or flakes 
should originate from the glass. 

B. The Proposal of the British Pharmacopoeia. 
1. Test on whole ampoules. Fill the ampoules to their 
prescribed capacity with acid solution of methyl red. 
seal them by means of a blow pipe and heat in steam at 
a pressure of 15 lbs. per square inch for half an hour. 
Cool and examine the color of the solution. The glass 
passes the test if the color of the test solution has not 
changed from pink to the full yellow color of methyl red, 
as indicated by comparing it with that of a solution, pre- 
pared by adding 0.1 ml. of N/10 sodium hydroxide to 
10 ml. of the acid solution of methyl red. The test is 
carried out not more than fourteen days before the am- 
poules are to be used. 

2. Test to be applied to glass when crushed. A test so- 
lution, consisting of 100 ml. of water, 0.4 ml. of N/100 
hydrochloric acid and 0.4 ml. of strong solution of methyl 
red is boiled and. while boiling, transferred to a conical 
flask of resistant glass of 250 ml. capacity. The flask is 
fitted with a reflux condenser or with a suitable con- 
densing apparatus, made of resistant glass. The flask is 
quickly placed in a bath of boiling water, so that the con- 
tained solution is below the level of the water in the bath. 
Boiling is continued for one hour. At the end of this 
time the color of the solution is observed. If any color 
change has taken place, the flask and the condenser are 
unsuitable for use. The glass is crushed and sieved: 
particles which pass through a No. 25 sieve but fail to 
pass through a No. 36 sieve are used for the test. One- 
half gm. of the sieved glass is washed free from dust 
in a small conical flask by repeated washing with alcohol 





*Note by Editor: While this is the situation in normal times, it probably 
does not apply to current conditions. 
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(95 per cent) and is dried at 100°C. The sieved glass is 
placed with 100 ml. of a fresh portion of the test solu- 
tion into the conical flask and the test is repeated, but 
the boiling is continued for half an hour instead of an 
hour. The glass passes the test if, at the end of this 
time, the color of the test solution has not changed from 
pink to the full yellow color of methyl red as indicated 
by comparing it with that of a solution prepared by 
adding 0.1 ml. of N/10 sodium hydroxide to 10 ml. of 
the test solution. The acid solution of methyl red is pre- 
pared by mixing a strong solution of -methyl red with 
8.3 ml. of N/50 hydrochloric acid and a sufficient quan- 
tity of water to produce 1000 ml. The strong solution 
of methyl red is prepared by dissolving 0.04 gm. of 
methyl red in 50 ml. of alcohol (95 per cent), adding 1.5 
ml. of N/20 sodium hydroxide or a quantity sufficient to 
ensure that the color of the solution corresponds to about 
pH 5.2 and diluting to 100 ml. with water. 

C. The German Pharmakopoeia, VI Edition, Supple- 
ment Order of 2.7.1931. The ampoules to be tested are 
ground and freed from the fine sizes by sieving on No. 5 
sieve (approximately 0.3 mm.) 0.5 gm. of the coarse pow- 
der are put in a flask of Jena glass, which was previously 
boiled out with distilled water. The glass is then freed 
from the last adhering dust by repeated washing with 
distilled water or alcohol. The glass is then boiled in 
water for half an hour with 100 ml. of distilled water, 
0.4 ml. of N/100 hydrochloric acid and one or two drops 
of methyl red solution. After this period the red color 
of the solution should not have completely disappeared. 

D. The Italian Pharmacopocia, V. Edition. A few am- 
poules are filled with 1 per cent morphine hydrochloride 
solution or 5 per cent strychnine nitrate solution or | per 
cent sublimate solution or distilled water in which alco- 
holic phenolphtalein of 1 per cent is dissolved. The 
ampoules are then sealed and heated in an autoclave at 
a temperature of 112°C for half an hour. If the glass 
is neutral, the liquid shall suffer no change; the solution 
of morphine or of phenolphtalein shall show no color, 
the solution of sublimate and of the strychnine nitrate 
salt, no precipitation or turbidity. 

E. The Roumanian Pharmacopoeia, Edition IX speci- 
fies the same tests as the Italian. 

F. The Spanish Pharmacopoeia, VIII Edition. Fill 
the ampoules with distilled water and boil them for one 
or two minutes. Pour out the contents; fill with freshly 
distilled water; and heat for one hour at 120°C in an 
autoclave. One hundred ml. of the cooled contents are 
titrated with N/100 hydrochloric acid, in the presence 
of 6-8 drops of saturated sodium sulpho-alizarine, to a 
faint leather color. Good glasses require 1-5 ml. For 
practical use, however, it is enough to fill the ampoules 
with a 2 per cent solution of morphine or of 0.5 per cent 
strychnine solution or of sublimate solution of 1 per cent, 
to boil them for half an hour at 112°C. The solution of 
morphine should not change its color to brown, the subli- 
mate not to yellow and the strychnine should not precipi- 
tate crystals. 

G. The Belgian Pharmacopoeia. Place 5 gm. of the 
coarse crushed ampoules in a flask of resistant glass, 
cover them with 100 ml. distilled water, 0.5 ml. N/100 
hydrochloric acid and two drops of methyl red. Heat 
the flask in boiling water for an hour. During this time 
the red color of the solution should not have changed. 
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H. The Swiss Pharmacopoeia. Calculate the inner 
surface of the ampoule and then wash with distilled water. 
For every 100 sq. cm. of calculated surface add 0.2 ml. 
of N/100 hydrochloric acid. The ampoule is then filled 
with freshly boiled warm distilled water, which contains 
10 drops methyl red in 100 ml and enough N/100 hydro- 
chloric acid to make it “methyl red neutral.” The am- 
pouls is then closed and warmed at 80°C for half an 
hour. During this time the red color should not entirely 
disappear. 

I. The Norwegian Pharmacopocia. The ampoules 
are filled with freshly boiled cold water containing 3 ml. 
of N/10 hydrochloric acid and 4 ml. of phenolthalein 
solution per liter. Heat the ampoules in .a water bath 
for half an hour. The color of the liquid should not 
change to red. After cooling, add brom thymol blue 
solution. The solution should have a yellow color cor- 
responding to pH 6.2. 

The tests specified by the various countries may be 
divided into two groups: The first group consists of tests 
which measure the chemical durability of whole am- 
poules. The tests of the second group measure the dura- 
bility of the crushed ampoules. To evaluate each type of 
test let us describe their respective advantages and disad- 
vantages. 

The advantages of testing whole ampoules are: (1) 
The tests are rather simple; (2) They do not require 
complicated apparatus and chemical skill is unnecessary. 
The disadvantages may be summarized as follows: 

1. There is no constant relation between the inner 
surface and the cubic content of ampoules of different 
sizes. Thus, the relative action of the test solution is not 
the same in the case of small and large size ampoules. 
The following table shows the variation of inner surface 
area per 1 ml. ampoule capacity for ampoules of dif- 
ferent sizes. 

Inner surface 


Size Inner surface per cubic content 
1 ml 6.03 sq cm 6.03 
Pes 9.43 “ 4.22 
Soy 27...“ 4.09 
gS 18.50 “ 3.70 
10 “ 26.64 “ 2.66 
20 “ 46.50 “ 2.33 
3“ 53.40 “ 2.14 
_ 90.67 “ 181 
100 “ 143.57 “ 1.44 


W. Bruckhausen* observed that the methyl red solution 
grew pale in different times in ampoules produced at the 
same time but of different size. He established that am- 
poules of large size yield less alkalies per unit of capacity 
than ampoules of small size. G. Dultz® proposed to test 
ampoules of different size with solutions of different con- 
centration. To get correct and comparable results he 
suggests the use of the solutions given below for am- 
poules of the corresponding size. 


Size ml N/100 HCL per litre 
Iml 3.0 
, Al 2.3 
es 2.1 
Sos 1.9 
10 “ 14 
20 “ 1.2 
2.“ 1.1 
50 “ 1.0 
100 “ 0.8 


2. The quality of the inner surface of the ampoules is 
unstable and depends on the annealing conditions. It is 


_a general rule that the better the annealing of the glasses 
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the lower is their chemical resistance. This may be seen 
in the following table. 


Soluble 
annealed unannealed Difference According to 
0.11 0.024 87 Gehloff and Schmidt® 
0.463 0.029 94 Keppeler and Kérner* 
1.31 9.11 92 RexerS 


3. It is impossible to test small size ampoules by in- 
ner surface extraction as W. Tepohl® pointed out; the 
permitted quantity of alkalies extracted from the glass 
is smaller than the source of error of the tests. For mak- 
ing ampoules, the only suitable glasses are those which 
belong to the first and second class, acording to Mylius. 
Thus, the alkali given off from the 100 sq. cm. surface 
can be only 0.15 milligram when heating at 100°C or 
0.045 mg. when heating at 80°C for three hours and less, 
if the heat treatment is only one hour or half an hour. 
Small size ampoules have 6-20 sq. cm. inner surface and 
th: alkali permitted by extraction is therefore only 0.009- 
0.03 mgr. by treatment at 100°C or 0.0027-0.009 mgr. 
by treatment at 80°C. These quantities are so small as 
to make difficult their determination. 

1. In the testing of the inner surface it is necessary 
to consider the sensitivity of the indicators. According 
to H. Bodendorf" phenolphtalein is unsuitable as an in- 
dicator for the small concentrations of alkali released by 
ampoules. The conversion of phenolphtalein from the 
lactoid form into the chinoid form takes place only at 
rather high OH’ion concentrations. The carbon dioxide 
of the air has a disturbing effect; it is 20 times stronger 
than phenolphtalein and forms alkali carbonates in part, 
against which phenolphtalein reacts rather poorly. 
Phenolphtalein is suitable only in cases of alkali con- 
centrations, corresponding to glass belonging to the IV 
class, according to Mylius. It is therefore useless for 
ampoules. As Fischer and Horckheimer'! stated, brom- 
thymole blue is not sufficiently sensitive for use with 
N/100 solutions. They filled glasses with distilled water, 
heated them in steam and determined the pH value of 
their contents, and the color obtained by adding some 
drops of bromthymol blue. They found that the tint 
of bromthymol blue was the same in the presence of 0.9 
ml. N/100 hydrochloric acid as in the presence of less 
than 0.4 ml. acid of the same concentration. Among 
the various indicators the sensitivity of methyl red is 
the greatest, its color is pink at pH 6.4 and yellow at 
pH 6.7. 

5. In tests which call for the use of alkaloid solu- 
tions, only some of the alkaloids have the necessary sen- 
sitivity. Thus J. Vintilescu, C. N. Jonescu and A. Kyzik’* 
established that morphine chlorhydrate is unsuitable for 
test solutions, because its color fades in alkali-free glass 
or even in silica glass due to a reaction with the oxygen 
of the air resulting in oxymorphine chlorhydrate. This 
reaction is accelerated by a small amount of alkali. 
Strychnine nitrate solution is sensible only to a small 
degree. The sensibility of the sublimate solution de- 
mands, that the pH of the solution shall be 8.2 at least. 
The alkali content of such solutions is, however, above 
the limit permitted for ampoules. 

The grain tests are free from the drawbacks given 
above; their results ‘being independent of the original 
surface area and volume of the glass container. The 
surface area of 5 gm. of grains made according to the 
German or Belgian Pharmakopoeia is about 600 sq. cm.” 
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and made according to the British proposal is more than 
600 sq. cm., which is much greater than the inner sur- 
face of a 100 ml. ampoule. The sensitivity of methyl red 
is satisfactory for grain tests. The results from duplicate 
tests agree within + 5 per cent. O. G. Burch" also pre- 
fers to test grains, because the results are independent 
of the size, form, annealing and storage of the ampoules, 
and because the accuracy is very high due to the relatively 
large quantity of alkali dissolved. 

Tests of crushed grain generally are somewhat com- 
plicated, require special apparatus and call for some skill 
in manipulation. However, the results are reliable when 
all details of the procedure are given careful attention. 
The necessary details are discussed in the following num- 
bered paragraphs. 

1. The distilled water used in the test should be care- 
fully prepared and should be neutral to methyl red. It 
is advisable to prepare a color standard for comparison 
of end points. This may be done by adding some of the 
test solution to a flask of the same size and shape as that 
used in the test and then titrating the contents to the 
desired end-point color. 

2. The flasks used in the test must be tested by run- 
ning a blank determination. Alkali extracted from the 
flasks must be determined so that the regular test results 
can be corrected. 

3. Both the upper and lower limits of grain sizes 
should be defined. Narrow limits insure nearly equal 
su~‘ace areas for the grains. 

4. The results should be determined quantitatively by 
titration of the excess of acid remaining at the comple- 
tion of the test. 

5. The fine dust adhering to the surfaces of crushed 
grains must be entirely removed to insure reliable re- 
sults. 

If we judge the tests prescribed in the various coun- 
tries according to the views given above, we can estab- 
lish the following conclusions: 

The tests of ithe U.S.A., of Britain (for whole am- 
poules), of Italy, of Roumania, of Spain and of Switzer- 
land measure the chemical durability of the inner sur- 
face of ampoules and are therefore according to the 
reasons mentioned unsuitable. 

The tests of Germany and of Belgium call for crushed 
ampoules. They do not state, however, the upper limit 
of the grain size, the use of distilled water neutral to 
methyl red, and give only qualitative values. The test of 
Britain for crushed ampoules does not yield quantitative 
results, and the permitted alkali extraction is very high. 
The color, which indicates the test limit, corresponds to 
the color of 0.1 ml. N/10 sodium hydroxide in 10 ml. 
of test solution. Ten ml. of test solution contains 9.04 ml. 
N/100 hydrohloric acid and if 0.1 ml. N/10 ice. 1.0 ml. 
N/100 sodium hydroxide is added the resultant solution 
contains 0.96.ml. N/100 alkali. Adding the alkali amount, 
which is equivalent to 0.4 ml. N/100 acid present in 
the test solution, the grains could give off 1.36 ml. N/100 
alkalies. This amount is three times the acid equivalent 
originally present in the test solution. 

For testing ampoule glasses and ampoules I have de- 
veloped and propose the following test, which eliminates 
all the sources of error, detailed above. 

To a 250 ml. flask made of resistant glass and boiled 


(Continued on page 32) 
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MAKING OF SPECTACLE LENSES at American Optical Company 


American Optical secures its supply of opthalmic glass from Pittsburgh Plate 
on specification and then transforms it into finished lenses in its own plants, 


1. MAIN PLANT 


(1) Main plant of Ameri- 
can Optical Company 
where spectacle frames and 
ether optical products are 
manufactured. 


2. INSPECTING OPTHALMIC GLASS 3. REPORT ON ABSORPTION GLASS 


5. LENS GRINDING ROOM 


(2) First step in the manufacture of lenses for 
defective vision is laboratory inspection of raw 
opthalmic glass. Above, B. J. Ziegler, physicist, 
is measuring the light bending power of squares 
of glass. This is one of many tests given to glass 
to ascertain its optical properties. Obviously, 
spectacle lenses of the highest quality can only 
be produced from glass of the same quality, 
hence these exhaustive scientific tests. (3) This 
picture shows a scientist making a report on ab- 
sorption glass after certain optical tests have 
been made with the assistance of delicate meas- 
uring instruments. (4) The molding of a lens, 
one of the first steps in its manufacture. Squares 
of opthalmic glass are laid on the furnace and 
heated. Then they are slipped into molds and 
stamped out—at once rounded at the edge and 
curved over the entire surface. (5) Lens grind- 
ing room of the American Optical Company. 
Photos 3 and 4 are by Margaret Bourke-White. 





6. GRINDING LENSES 7. POLISHING LENSES 


(6) Grinding and polishing the 
molded lens blanks to pre-deter- 
mined thicknesses and curves is the 

§. LENS INSPECTI next important _~ The — 

. are first set in pitch on accurately 

” curved metal blocks shaped some- §. THE LENSOMETER 

what like flat helmets. Grinding 
laps fit over the blanks. As the 
blocks whirl around in the grinding 
operation, grinding compounds are 
poured over the lenses. Polishing 
by the same general method gives 
the lens surface the proper curves 
and a smooth finish. The same 
process must then be repeated for 
the other side of the lens. (7) 
Polishing the lenses at the Lensdale 
Plant of the American Optical Com- 
pany. Grinding and polishing lens 
blanks to predetermined thicknesses 
and curves is one of the most im- 
portant steps in the making of a 
lens. (8) Here an American Op- 
tical Company craftsman is inspect- 
ing for defects lenses that have just 
been ground and polished. (9) An- 
other inspector is measuring the 
power and accuracy of a lens on 
the Lensometer, a delicate lens 
measuring instrument. All photos 
on this page but 6 and 10 are by 
Margaret Bourke-White. 


10. CENTERING A LENS 11. BIFOCAL MANUFACTURE 


(10) Here an inspector is shown determining the optical center of a lens. Every 
lens is rigidly inspected for exact location of optical center, accuracy of power, 
thickness, and surface perfection, to mention a few of many inspections. (11) 
One of the many steps in the making of bifocal lenses which permit near and 
distant seeing. The operation shown consists of cleaning and placing together 
the two pieces of glass constituting the bifocal lens, preparatory to fusing together 
the segments and the countersink. 





12. FINAL LENS INSPECTION 


14. THE PHOROPTOR 


16. GOLD FOR SPECTACLE FRAMES 


13. LENSES FOR EYE EXAMINING 


(12) An inspector makes one of the final inspections before the 
lenses are packaged. Lens precision can only be assured by severe 
inspection during every process of manufacture. (13) Here one 
sees the blocking of tiny lenses preparatory to grinding and polish- 
ing. These lenses, thousands of which can be held in the hand, 
are used in complex eye-examining instruments. They present a 
severe test of skill and their importance is obvious—an accurate 
eye examination is dependent, in part, on the accuracy of the test 
lenses. (14) Here a battery of test lenses is being installed in an 
eye testing instrument called the Phoroptor. This is one of the 
most amazing of the optical instruments, as its thirty-six lenses can 
be manipulated by professional men ‘to obtain billions of prescrip- 
tions for glasses. (15) A metallurgist preparing a specimen of 
gold alloy to ascertain the gold content by assay. 


15. ASSAY OF GOLD CONTENT 


(16) A bar of gold alloy being rolled under tremendous pressures. 
Bit by bit the bar is reduced in size and finally drawn into gold 
wire used in the making of spectacle frames. (17) Flat strips of 
gold being measured by an inspector. This flat stock is used in 
making certain parts of spectacle frames. All photos on this page 
are by Margaret Bourke-White. 


17. MEASURING GOLD STRIPS 








This article refers to the testing of bottles and other 
glass containers for the purpose of ascertaining their me- 
chanical strength. The scientific development of testing 
procedures in this field is a comparatively modern affair, 
and the standardizing of them is even more recent. Prior 
to that time a variety of tests had been evolved, and out 
of them our present more precise methods were de- 
veloped. 

It seemed logical in those days to assume that all that 
was required was to bring the tests under such scientific 
control that all elements of uncertainty in the procedure 
would be elimihated, and everybody using the designated 
‘est would get the same result and the same information. 
[he introduction of a certain uniformity throughout the 
nation would, it was thought, be a help in various ways. 
Different manufacturers’ wares could be accurately com- 
pared by an agreed procedure; the ware made one day 
could be accurately compared with that of the next day 
or the next year; and a certain warranty could be of- 
fered the purchaser and the public that serious defects 
did not exist in the product sold. 

The whole glass container industry collaborated re- 
markably in this work, which proved to be much more 
intricate than was at first expected. The factors affecting 
strength turned out to be both numerous and subtle, and 
a lot of the tests proved to be testing factors other than 
those they were thought to be testing. 

It very soon became evident that ability to carry out 
any sort of a standard test would demand standard testing 
apparatus, and that this would not be any too simple. 
To get the necessary precision, and reproducible results, 
testing machines distinctly more ambitious than anything 
hitherto on the market would be needed. Otherwise some 
factor would be left unstandardized and variable results 
would be obtained. 

The evaluating of the variables, and deciding which 
factors were important and which were not, and how im- 
portant they were, has produced our present set of testing 
machines and apparatus, mostly made by the Polaroid 
Corporation and the Preston Laboratories. 

It was expected that this would produce a certain 
stability, and in fact it has done so, but it has certainly 
not produced stagnation or fossilization. For with the 
improved knowledge that came from more precise testing. 
manufacturing techniques were in their turn improved. 
This result was of course foreseen and emphasized years 
ago by Mr. Ackerman. What was, I think, not clearly fore- 
seen, was that the improvement in manufacturing tech- 
niques would call for further developments in testing 
procedure and probably for additional tests or substitu- 
tion of one test for another. 

A lot of the complications arise from the fact that 
what is tested is not the substance (glass) but a finished 
article (e.g. a bottle). All the early tests, of a decade 
or two ago, were on this basis. They were usually “sim- 
ulative” tests, designed to find out whether a bottle could 
be expected to survive the treatment it would experience 
“in trade.” Thus a bottle intended to hold carbonated 
beverages is going to have to stand up against internal 
hydrostatic pressure. Therefore it is logical to test it 
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with internal hydrostatic pressure to see if it is equal 
to the job. 

Again, a bottle is taken from the hot sun and placed 
in an ice box, which is commonly designated a “thermal 
shock.” To find out whether it is equal to this service, 
the bottle was given an experimental shock. The factors 
that make for good thermal shock resistance were not all 
known, in fact most of them were unknown. But the 
simulative test could be made on the actual bottle, and if 
it didn’t break, presumably it wouldn’t break in subse- 
quent service. 

It was recognized very early that there was no means 
of “testing glass as glass” for this purpose, though there 
was some bewailing of the fact. Whether anyone ever 
had a clear concept of “glass as glass” or “testing glass 
as glass” is not certain; the present writer doubts it, and 
has not attained to any clear concept thereof himself. 
At any rate it seems impracticable to warrant the be- 
havior of a bottle by making a test of a proof from the 
tank. This last procedure may give a good idea of the 
color of the prospective bottle, or of its chemical anal- 
ysis; but it will have little bearing on its ability to stand 
internal pressure, or its ability to stand a thermal shock 

Again, it was early recognized that chemical composi- 
tion had next to no bearing on mechanical strength 
proper (e.i. hydrostatic strength), and that over the 
range of practicable chemical compositions, there was 
next to no hope of obtaining a substantial improvement 
even in thermal shock resistance. Modest chemical 
changes of composition such as were otherwise prac- 
ticable could produce remarkable improvements in chem- 
ical durability against particular contents, but they had 
no very great influence on mechanical properties. 

The idea existed five years ago, and still exists, because 
it is partly true, that “design” has a lot to do with me- 
chanical strength. The influence of design has in fact 
been discussed in a number of papers from this labora- 
tory.” and some of the improvements have been re- 
markable. 

But it has always been clear, and tends to become 
clearer, that the details of manufacturing technique are 
often still more important, and that bottles of identical 
design may vary greatly in strength. In fact, a great 
deal of the effort that has been made to improve bottles 
through design, has been frustrated by deficiencies in 
manufacturing techniques. 

The present article, however, concerns the testing pro- 
cedures as such, and the history of their development. 
Obviously, since we are not dealing with a static industry, 
in view of all that has been said above, we are not deal- 
ing with a static testing procedure. We have to watch 
that our testing procedures do not become irrelevant. 

For instance, when the thermal shock test first became 
of general interest, and this seems to have originated in 
*F. W. Preston, Jr. Amer. Cer. Soc., Vol. 23, No. 4, 1940, ‘Stresses in 


Bottles or Jars from Differences in Outside and. Inside Tem- 
peratures (Static Temperature Gradient).” 

L. G. Ghering, The Glass Industry, Vol. 20, No. 12, 1939, “Improving 
The Strength of Glass Containers Through Design.” 

F. W. Preston, The Glass Industry, Vol. 21, No. 6, 1940, “Bottles for 
Internal Pressure.” 


F. W. Preston, The Glass Industry, Vol. 21, No, 12, 1940, “Bottles for 
Internal Vacuum.” 
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Art Williams’ visit to Berney Bond a good many years 
ago, it came to be looked on, in many plants at least, as 
a test for homogeneity of the glass. If the glass were 
very cordy, it was supposed the test would break it. If 
the glass did not break, on the other hand, then pre- 
sumably the glass was not cordy, or at any rate “not 
bad.” 

In those days polariscopes were not in general use, 
those that were used were inconvenient and low powered, 
and what you saw in the polariscope you couldn’t inter- 
pret anyhow. How could you say, by looking in a po- 
lariscope, whether the glass would break or not? The 
thermal shock test was more to the point. The bottle 
either broke or it didn’t. 

But as time went on, two things happened. There was 
a general improvement in homogeneity due in part to 
more general use of polariscopes and to improved op- 
erating techniques, and there was a greater understand- 
ing of fracture patterns. By and by it was found that 
while the thermal shock test still retained its simulative 
character and was still qualified to act as a sort of war- 
ranty for the bottle as a whole, yet in general it was not 
testing homogeneity. More often it was seeking out man- 
ufacturing defects, such as bad shear marks or “cut-offs.” 
In the case of syphons, these seemed never to influence 
the result, and the test then sought out bruises acquired 
subsequently to manufacturing. A somewhat similar 
development occurred in Mason Jars. In some cases 
other defects were sought out, but in general cordiness 
was not one of them. 

The same plants that, of old, regarded thermal shocks 
as a test of cordiness, told me they regarded the pressure 
test as a test for thin seams and thin spots generally. In 
the absence of thin spots, it was believed that the bottles 
were always adequately strong. In those days, plenty 
of glass in the bottle was the remedy for any weakness, 
but those were the days when the labor cost had scarcely 
been reduced to the point where the material in the bottle 
was a prime consideration. In recent years we have used 
much less glass and still had stronger bottles. 

As soon as fracture diagnosis was applied on a gen- 
erous scale to seeing what it was that limited mechanical 
strength, it was found that normally the hydrostatic pres- 
sure test was more apt to seek out bruises, chill checks, 
infolded shear marks and the like, and that thin glass in 
good condition was stronger than thick glass that had 
been abused. This resulted in greater care in some 
manufacturing procedures, and probably it also gave a 
certain impetus to the “light-weighting” 
recent years, 


program of 


Among other things that were naturally discovered 
was the fact that relatively thin spots near the Murga- 
troyd belt were less dangerous, as a rule, so far as in- 
ternal pressure is concerned, than equally thin spots half 
way up the barrel. The stiffening effect of a neighbor- 
ing base is sometimes an advantage in pressure resistance. 
But this is not the case so far as resistance to impact is 
concerned. On the contrary, the stiffening is a disad- 
vantage, for under impact the sidewalls are springy till 
we near the base, where, in effect, we put an anvil under 
our hammer and trap our sidewall between the two. 


Now certain methods of manufacture are much more 
apt to produce thin spots at the Murgatroyd belt than 
others; and certain designs are more favorable than 
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others. Further, it is almost unknown for commercial 
bottles to fail by internal pressure alone, while they often 
fail from impact alone. Hence there is a growing belief 
that ultimately some sort of impact testing will be de- 
sirable, though at present there is no consensus of opin- 
ion as to how such a test can best be carried out. The 
methods devised at this laboratory have recently yielded 
a good deal of interesting information on this subject. 
In some directions they have merely confirmed the ideas 
of Mr. Collins of Consumers Glass, now rather generally 
incorporated in Canadian practice, though not yet in 
U. S. practice; in other directions they seem to be new. 

It seems to come about, in the case of certain bottles, 
that each test picks out a certain vulnerable feature. For 
instance the hydrostatic test in most bottles picks out the 
weaknesses of the shoulder and sidewall, and ignores 
the neck, and sometimes the base. The thermal shock 
test is more apt to test the base than the sidewalls, except 
in syphons; but sometimes it tests the Murgatroyd belt. 
Typically the impact test concentrates its attention on 
this latter, unless the bottle is damaged internally, where- 
on it concentrates on internal damage to the virtual ex- 
clusion of everything else. 

These things were not originally recognized, nor are 
they universal truths. They are true, or have been true. 
with the sort of bottles we have been using. A radical 
change in shape of bottle, distribution of glass in the 
bottle, or amount of glass in the bottle, would probably 
change the places that the various tests attack. It is nec- 
essary to recognize this and to be on the watch for it. 
This of course is where the importance of fracture diag- 
nosis comes in. It is not enough to test a bottle and 
record a figure on a dial: it is necessary to look at the 
fragments if they contain anything abnormal. 

In the meantime, so much improvement has taken place 
in normal commercial homogeneity of bottles, although 
it has not equalled the improvement in the homogeneity 
of flat window glass, that it is doubtful if there will be 
more than occasional troubie from this cause. A modest 
amount of heterogeneity (cord) seems to have no mea- 
surable effect upon strength, though theoretically it 
should. This discrepancy is probably due to the fact 
that as things stand now, certain other defects in the 
manufacturing process cause slightly more trouble than 
heterogeneity, so that neither a pressure test nor a 
thermal shock test may reach the level of severity where 
modern cordiness is the deciding factor. Before we can 
test the cord, the bottle breaks from a bruise, a cut-off 
mark, or something of that sort. 


The polariscope of course does not detect these latter 
matters. If it detects anything, it detects the hetero- 
geneities, though as Mr. Swicker has pointed out, it 
sometimes calls for ring-sections to render anything very 
obvious. But the polariscope also detects annealing 
stresses, whether the glass is homogeneous or not, and 
so has a field of its own. The other methods of deter- 
mining annealing temper are less precise than the polari- 
scope; but on the other hand, the quantitative estimation 
of heterogeneity is particularly difficult thereby. 

This of course brings us to a consideration of the 
centrifuge method for estimating heterogeneity, which 
we owe to Dr. Turnbull.* As yet this is only in the 
development stage but it is not inconceivable that ulti- 
mately the centrifuge will replace the polariscope en- 
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tirely in this field, particularly as the technique im- 
proves and is simplified, which of course is happening 
right along. It is, however, conceivable that still newer 
methods may replace both. 

While the thermal shock test, the hydrostatic pressure 
test, and the impact test are “simulative,” and are quite 
without merit (in the field of glass containers) unless 
they are tried on the finished product, (i.e. the bottle), 
the polariscope is not in the ordinary sense simulative, 
and the centrifuge is not simulative at all. 

A bottle in real life may get a thermal shock or an 
inipact, which may break it; but it will not be made part 
of a polariscope, nor will it break if it is. The polari- 
scope is not a mechanical test. It is an optical test, and 
it is less a test of the bottle than of the lehr and tank 
that produced)tke bottle. True, we are looking for in- 
fvrmation on the probable behavior of the bottle as a 
nechanical container, but in this respect we have an 
ispection rather than a mechanical test. The informa- 
tion is indirect, and it is quite difficult to warrant the 
bottle on such a basis. 

The centrifuge is a test rather than an inspection; it 
y‘elds quantitative results, but it is certainly not simu- 
lative. Neither the bottle nor the powder therefrom is 
e.pected ever to be centrifuged, still less to be centri- 
fuged under the highly artificial conditions of the test. 
\hen under test, the glass is not a bottle, nor need it 
ever have been a bottle. The test could be applied to 
the glass in the tank, and would then become a measure 
of tank operating technique. But if the glass had been 
a bottle, the test would give some quantitative informa- 
tion about the bottle that could be obtained in no other 
way at present. Nonetheless, the bottle as a whole can- 
not be guaranteed solely on the basis of the glass that 
is in it, any more than an automobile can be guaranteed 
by the steel in it. 

It is, or has been, a frequent lament that there is not 
one simple, single test which would warrant a bottleé 
commercially sound. Perhaps we hear less of that la- 
ment than we used to do, but we can sympathize with it. 
It is now becoming generally recognized that the three 
tests which seemed originally to be legally required (for 
pressure ware), viz. thermal shock, hydrostatic, and po- 
lariscopic tests, are not duplications of each other, not 
tests that check the same thing in three different ways. 
They actually determine three different kinds of fitness, 
and a bottle, simple and uninteresting as it may be (apart 
from its contents) is too complicated to be assessed by 
any one test. 

This article is written, however, to point out that with 
changing, and in general, improving techniques of de- 
sign and manufacture, our tests do not in every instance 
necessarily test precisely what they were originally de- 
signed to test. This calls for alertness on the part of 
testing department personnel. It is not simply a case of 
putting in a testing department, equipping it with stand- 
ard equipment, and grinding out routine tests every day. 
This is very valuable, and will be both a defense at law 
and a means of improving operating efficiency. But 
nothing will replace brains in the testing department. 
The mechanical equipment is necessary, but the brains 
can never be dispensed with. 


*J. C. Turnbull, 
Density Differences,” to be published in Jr. Amer. Cer. Soc. 
February or March, 1941, 
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E. G. ACKERMAN TO HEAD THATCHER 


The Board of Directors of Thatcher Manufacturing 
Company, Elmira, N. Y., at a meeting held on December 
11, elected Mr. E. G. Ackerman as director and president. 
Mr. R. W. Niver, who retires as president, has just com- 
pleted forty years of service with Thatcher, will remain 
as a director and in a consulting capacity. 

Mr. Ackerman was born near Kendellville, Ind., and 
was educated in Indiana University and the University 
of Pennsylvania. He joined the regular army and was 
commissioned after attending the Officers’ Training 
School. After his graduation from college in 1920 he 
joined the engineering staff of Stevenson, Jordan and 
Harrison. From 1922 until 1926 he was connected with 
a number of different glass companies, including Gleason- 
Tiebout Glass Co., U. S. Glass Company, Fostoria 
Glass Company, Morgantown Glass Works, Monongah 
Glass Company, Mound City Glass Company and the 
Tygart Valley Glass Company. Since 1926, Mr. Acker- 
man has been affiliated with the Glass Container Asso- 
ciation, becoming its manager in 1929. In 1933 he was 
made a senior partner of Stevenson, Jordan and Harrison. 


Cc. J. RICHTER JOINS McKEE GLASS 


Mr. C. J. Richter has been appointed chief engineer for 
the McKee Glass Company of Jeannette, Pa. Mr. Rich- 
ter was formally superintendent of the Pilkington process 
for Libbey-Owens-Ford at Ottawa, IIl., and more recently 
director of research for the Fourco Glass Company, 


Clarksburg, W. Va. 


FORTIETH ANNUAL EXHIBITION OF 
NEW YORK SOCIETY OF CERAMIC ARTS 


The 40th Exhibition of The New York Society of Cera- 
mics will be held on February 1 at The National Arts 
Club, 15 Gramercy Park, New York City. The exhibi- 
tion will stress individual craftsmanship and will be 
open to all forms of ceramic art, including pottery. titles, 
terra cotta, glass, stained glass, and enamelled metal. 
Exhibitors, excepting sculptors, will be limited to five 
pieces not previously exhibited. Sets will be considered 
as one piece. The entrance fee will be $3.00 to mem- 
bers and $5.00 to non-members. A competent jury will 
pass on all work submitted. The commission on sales 
will be 25 per cent, and all work should be for sale or 
may be duplicated. Further information regarding this 
exhibit may be obtained by writing John T. Ogden, THE 
Grass Inpustry, 11 West 42nd Street, New York City. 


B & L CUTS LINE ONE THIRD 
The Bausch and Lomb Optical Co. has discontinued 


manufacture of one-third of its line, according to Edward 
S. La Rose, comptroller of the company, in an address 
before the ninth annual meeting of the Comptrollers 
Institute of America at the Waldorf-Astoria in New 
York. This one-third represents only 3 per cent of the 
company’s sales. The company is accepting defense or- 
ders only to the extent of its capacity to turn out the 
necessary materials. Mr. La Rose pointed out that during 
the world war the company accepted large government 
orders and as a result found itself, “in the red from 
1920 to 1926.” 
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In the February issue of THE GLASS INDUSTRY (pages 
76 and 77), we looked forward ten months and reported 
our estimates on the total value of glassware manufactured 
in 1939 as $320,000,000 and the number of wage earners 
as 70,000. The preliminary report of the United States 
Census for the year 1939 has just been released and shows 
that our estimate was uncommonly close. The statistics are 
published on page 35. 


D uring November the glass industry established a 
new production high for this month of the year which 
brough 1940 totals to a record peak. Increased em- 
ployment and payrolls accompanied this accellerated 
activity; exports were unusually large as imports con- 
tinued to decline. Assocrding to THe GLass INDUSTRY’s 
Production Index, output during November was valued 
at $35,000,000; cumulative totals for the eleven months 
placed 1940 production at $335,000,000 as compared to 
$293,000,000 last year and $334,000,000 in 1937 when 
the previous record was set. 


Plate glass production during November totalled 16,- 
059,294 square feet according to the Plate Glass Manu- 
facturers of America. This was 6 per cent less than the 
previous month’s total but was 2 per cent greater than in 
November of last year. During the eleven months of 
1940 plate glass output totalled 146,880,000 square feet 
which indicates that this year’s activity has been 19 per 
cent greater than 1939's. 


Window glass production during November amounted 
to 1,264,057 boxes as compared to 1,348,895 boxes in 
October. During the first eleven months of this year 
window glass output totalled 12,220,000 boxes—an in- 
crease of 27 per cent over 1939’s comparable figure. 
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Glass container output during November totalled 4.- 
351,509 gross according to the Glass Container Associa- 
tion. This was 11 per cent less than October’s volume 
because of declines of 10 per cent in medicinal and toilet 
ware, 19 per cent in food containers, 7 per cent in liquer 
ware, 7 per cent in pressure and non-pressure ware and 
10 per cent in milk bottles. Beer bottles were the only 
types of containers which were produced in larger quan- 
tities during November increasing 10 per cent over Oc- 
tober. Compared with November of 1939 this year’s 
production was up | per cent. All lines, with the excep- 
tion of medicinal, toilet, and liquor ware and beer bottles 
followed this upward trend. Gains of 21 per cent were 
reported for food containers, 18 per cent for general 
purpose ware, 6 per cent for milk bottles and 3 per cent 
for pressure and non-pressure ware; the declines in me- 
dicinal and toilet ware, liquor containers and beer bottles 
were 10 per cent, 3 per cent and 24 per cent respectively. 
Cumulative figures for the January-November period 
indicated that 1940’s output will break all previous rec- 
ords. Qn the eleven month basis this year’s activity has 
been 6 per cent greater than 1939’s and has exceeded 
1937’s record by 2 per cent. 

Glass container shipments during November amounted 
to 4,077,936 gross which was 15 per cent less than the 
October figure. Medicinal and toilet ware was down 23 
per cent, food containers 27 per cent, general purpose 
ware 20 per cent and milk bottles 2 per cent, but in- 
creases of 1] per cent, 23 per cent, and 14 per cent 
respectively were reported for liquor ware, beer bottles 
and pressure and non-pressure ware. Compared with 
last year, November’s shipments were 5 per cent higher, 
despite declines of 9 per cent in medicinal and toilet 
ware and 8 per cent in general purpose ware. Food 
container volume was up 22 per cent, liquor ware 10 
per cent, soft drink bottles 36 per cent, beer bottles 3 per 
cent and milk bottles 7 per cent. Cumulative statistics 
for the first 11 months of 1940 indicated a record ship- 
ment total which exceeded last year’s by 6 per cent. All 
types of ware were sold in greater quantities with beer 
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bottles up 26 per cent, pressure and non-pressure ware 
22 per cent, liquor ware 11 per cent, general purpose 
ware 6 per cent, food containers 4 per cent and milk 
bottles 2 per cent. The record shipment volume set by 
this industry in 1937 has been exceeded by 3 per cent 
according to a comparison of January-November totals. 

Stocks-on-hand as of November 30th totalled 9,432,190 
gross which was 13 per cent higher than on last year’s 
comparable date. In line with this industry trend, in- 
ventories of all types of ware, with the exception of milk 
bottles, were higher. 


Miscellaneous glass products manufactured during 
November were valued at $14,000,000 according to re- 
liable estimates. This represented an increase of 8 per- 
cent over the previous month which was largely due to 
expanded production of handmade glassware for the 
holiday trade and stepped-up activity in the factories pro- 
ducing industrial, technical and scientific ware. Sales 
of automatic tumblers totalled 2,803,558 dozens as com- 
pared to 2,700,304 dozens in November 1939. Ship- 
ments of machine made table, kitchen and household 


ware amounted to 3,006,386 dozens which were 1 per 
cent less than in last year’s comparable month. 


Employment and Payrolls: Approximately 81,500 
persons were employed in the glass industry during No- 
vember recording the highest total since September 1937. 
This compared favorably with 79,000 in the previous 
month and 77,000 in November of last year. 

Payrolls in the glass industry during November were 
estimated at the all-time monthly high of $10,000,000. 
Last. November they totalled $9,000,000. In eleven 
months of 1940 glass makers paid about $94,000,000 to 
employees, 13 per cent above last year’s total. 


Foreign Trade: Exports of glass and glass products 
during November reached the record level of $1,770,000. 
This was an increase of 22 per cent over the previous 
month. All types of ware were exported in larger quan- 
tities during this month with window glass shipments 
almost double their October volume, plate glass up 86 
per cent and illuminating ware 43 per cent. Compared 
with November of last year this volume represented an 
increase of 66 per cent. This was due in part to gains in 
window glass of 1530 per cent, illuminating ware 119 
per cent and in containers 54 per cent. Cumulative 
totals for the current year on an eleven months basis 
reveal a foreign sales total of $13,218,000 or 41 per cent 
more than in 1939’s comparable period. This reflected 
the jump of 1066 per cent in window glass sales and 
the more moderate increase of 62 per cent in illuminating 
ware, 40 per cent in plate glass, 35 per cent in containers 
and 26 per cent in tableware. 

Imports of glass and glass products during November 
dropped to a new low of $110,000, or 11 per cent below 
October’s reduced volume. Trade in all lines followed 
this general trend with the exception of illuminating 
ware which increased to $9000, from $5000 in October. 
The November volume represented a decline of 84 per 
cent from November of last year with all lines expe- 
riencing reduced activity. Declines in the various types 
of products ran from 74 per cent in illuminating ware 
to 92 per cent in plate glass. During the eleven months 
of 1940 imports were valued at $2,198,000 as compared 
to $4,851,000 last year. Plate glass was the only item 
which increased during this period. 
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ME ise cde bas pas ns od veb sera es 110 124 2198 627 4851 —l1 — 84 — 55 
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INVENTIONS AND INVENTORS 


A Summary of United States Patents of Interest to the Glass Industry Issued During November 


Compositions 


General Electric Co. received through assignment from 
Mitsuo Hirose and Hiroshi Kamogawa of Kawasaki, 
Japan, a patent 2,220,765 for a glass composition to be 
used as dielectric material for condensors. Composition 
ranges were stated in mol percentages as 20 to 25 per 
cent titanium oxide, 36 to 41 per cent lead oxide, and 
33 to 38 per cent silica. Modifying ingredients such as 
2.4 per cent alumina may be used. 


The work carried on under the sponsorship of Norbert 
S. Garbisch to make plate glass grinding waste available 
as a batch constituent, has previously been mentioned 
in these columns. Another patent, 2,220,750, resulting 
from this project has just been issued to George J. Blair 
of Mellon Institute, Pittsburgh and Robert A. Miller, 
Tarentum, Pa. In this latest patent emphasis is placed 
on a nodulizing process applied to the purified sand and 
glass waste product, after adding suitable amounts of the 
alkalies and alkaline earth materials normally used in 
glass manufacture. 

A third in the Corning Glass Works’ group of “Vycor” 
patents, covering articles made of 5 per cent boric oxide, 
O.5 per cent R,O, and the balance silica, was issued 
to Harrison P. Hood and Martin E. Nordberg (2,221,- 
709). The basic process, covered by their two earlier 
patents, wherein the shaped glass articles are shrunk 
together after a leaching process has given the glass a 
porous structure, was described in the November 1940 
issue of THE Giass InpustRY. The latest patent is based 
on further investigation which has shown that the ten- 
dency of the glass to swell or shrink and to produce 
undesirable strains during leaching, requires a rigid 
control of composition and other factors. A range of 


compositions free from these volume changes has been 
established. The patent claims define the final product 
as having 94+ per cent silica, 0.05 to 0.25 per cent 
alkalies, 2 to 6 per cent boric oxide, and in some in- 
stances 0.5 to 2.0 per cent alumina. 





Fig. 1. 2,222,816: King. In this perspective view of a 
center-charged melting furnace, the batch is charged at 18 
and 18a onto an upraised platform 5, from which the 
floor tapers to the furnace walls and then to the fore- 
hearths 20 at each end, from which forming machines are 
fed. In this view the left end forehearth is cut away by 
the manner of sectioning through the throat 7. The burner 
ports 12 converge on the melting zone and may be aided 
by auxiliary burners 22. Baffles 11 are to aid in direct- 
ing glass movement toward the walls and to prevent short- 
circuited travel toward the throats. 
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Furnaces 


A novel center-fed melting tank, designed to accommo. 
date bottle machines at each end of the tank, was patented 
by Cecil C. King of Millvale, N. J. (2,222,816). As 
shown in Fig. 1, the batch is charged at the center, at 
both sides, onto a slightly elevated platform. Flow 
toward the forehearths is baffled to prevent short cir- 
cuiting. 

A paddle for operating in the forehearths of glass 
furnaces was covered by patent 2,220,635 to Frederick 
W. Armytage of Knottingley, England. 


Miscellaneous Processes 


A lehr charger was covered by patent 2,220,454 to Wil- 
bur S. Mayers, Toledo, (Frangeo Co.). 

Patent 2,221,737 to Eli M. Long, Geneva, N. Y., is a 
lens edging machine assigned to Shuron Optical Co. 

Methods of making glass-to-metal seals were covered 
by four patents, of which two were assigned to General 
Electric Co. One of these two was 2,221,868 granted to 
Walter J. Geiger and Wilson Davidson, Cleveland, and 
the other was 2,220,742 issued to Harry L. Thorson, 
Schenectady. Thorson’s invention applies to the prepa- 
ration of lead-in conductors for metal radio tubes. The 
usual manufacturing procedure is to slide a short section 
of glass tubing onto the conductor, which is later treated 
with a flame to seal it to the conductor and to the head 
of the tube. Thorson’s preparation method shown in 
Fig. 2 consists in feeding powdered glass onto the ro- 
tating conductor while a flame simultaneously fuses the 
glass to the conductor, A third metal-to-seal patent was 
2,223,031 assigned by Donald V. Edwards of Montclair, 
N. J. to Electrons, Inc. Two elements of a vacuum ves- 
sel are sealed together by applying a vitreous surface 
to one of them, then heating under vacuum to form the 
seal and then cooling it in the vacuum chamber. Semon 
H. Stupakoff of the Stupakoff Laboratories, Inc., Pitts- 
burgh, obtained patent 2,220,690 for a construction panel 
in which glass and metal of predetermined expansion 
characteristics are sealed together by fusing the glass. 

Katherine B. Blodgett of Schenectady proposes in 
patent 2,220,862 (General Electric Co.) to improve the 
optical properties of a body of soda-lime glass by fusing 
to it a layer of a second glass containing a metallic con- 
stituent which imparts a high reflective power to the 


second glass, and then superficially etching the second 


Fig. 2. 2,220,742: Thor- 
son. The glass seal for a 
conductor 4 for metal ra- 
dio tubes is applied as 
powdered glass onto the 
rotating conductor and 
fused simultaneously to it 
by a gas flame. 
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Fig. 3. 2,223,124: Owen. In this apparatus for bending 
and ease hardening sheets, the rollers 23 are dropped to 
positions giving the desired curvature, and are rotated 
continuously during heating and chilling to avoid marring 
the sheet. 


lass to remove the metallic constituent to a depth corres- 
ponding approximately to a quarter wavelength of a 
viven component of visible light. 

A method of depositing fluorescent material on the 
nner walls of a glass container has been invented by 
Bernard C. Gardner, Philadelphia, (2,221,474, Farns-, 
worth Television & Radio Corp.). First a uniform coat- 
ing of liquid binder is condensed on the container walls, 
then a cloud of finely divided dry fluorescent material is 
allowed to settle by gravity onto the binding layer. 


Plate and Sheet Glass 


Some of the glasses used for absorbing or interrupt- 


ing the shorter actinic rays, such as ultra-violet and 
x-rays, weather or tarnish readily so that transparency 
tends to be lost. Robert A. Miller of Tarentum, Pa. 
(Pittsburgh Plate Glass Co.) in patent 2,223,118 pro- 
poses to protect both surfaces of sheets of these high- 
lead glasses and others of similar type, with thin sheets 
of weather-resistant window glass. These protective 
sheets would be attached by adhesives such as vinyl 
acetal resin. 

Pittsburgh Plate Glass was assignee of three patents 
granted to William Owen of Pittsburgh. Patent 2,223,122 
is a lehr drive for sheet glass machines. The rolls which 
support the sheet are driven from both ends to avoid 
twisting, and the pressure between the rolls of each pair 
is automatically controlled by the traction which the 
rolls apply to the sheet being drawn, so that there are 
no weights or springs to adjust. The other two Owen 
patents are concerned with methods and apparatus for 
bending and tempering or case hardening glass sheets. 
As shown in Fig. 3 patent 2,223,124 avoids the use of 
supporting tongs by supporting the sheets on rollers 
which are kept in motion to avoid marring the sheet 
while it bends under gravity, as the rollers are depressed 
to positions which define the final curvature. The mo- 
tion of the rollers is subject to reversal, so the sheet can 
be given a backward and forward motion to allow the 
entire sheet to be exposed first to heat and then to the 
chilling blast. In the third Owen patent, 2,223,123, 
bending is accomplished in an apparatus wherein the 
sheet is supported on spaced wires. 

A modified method of making laminated glass was 
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patented by Fiederic L. Bishop, Robert H. DuBois, and 
Patrick Finnegan of American Window Glass Company, 
Pittsburgh. Patent 2,221,367 provides steps consisting 
of forming a film of a strengthening material, flowing 
it onto one surface of one or two glass sheets, drying 
the film, and uniting the two sheets with the strengthen- 
ing material between them. 

A light polarizing device was patented by Alvin M. 
Marks of Whitestone, N. Y. (2,220,111). 


Glass Wool and Fiber 


A novel glass wool electric melting furnace, which is 
reported by Owens-Corning Fiberglas Corp. as being 
extremely flexible, has been patented by Edmund H. 
Wellech of Corning. Details of this invention, U. S. 
patent 2,220,433, are shown in Fig. 4. The furnace is 
mounted on trunnions so it can be tilted to allow tiny 
streams of glass to flow out through notches. Another 
Owens-Corning Fiberglas patent is 2,220,127 granted to 
Games Slayter, which covers glass wool in an air filter 
of particular design. 

Logan W. Mulford, Kew Gardens, N. Y. received 
patent 2,221,649 for a glass block with a light filtering 
panel of glass fibers through the middle and solidified 
to the rim of the block at the seal. 

Details of a blowing nozzle for fiberizing mineral 
wool were assigned to Johns-Manville Corp. in patent 
2,221,011 allowed to Hermann F. Vieweg and associates. 
Another method of making mineral wool was patented 
by Charles F. Ramseyer, Chicago, Ill. (2,223,047), whose 
process is to burn powdered coal in an oxidizing atmos- 
phere at a temperature which melts the ash to give a 
liquid which is collected and formed into mineral wool. 

Patent 2,223,086 granted to Robert C. Williams and 
James F. Hall of the Ironsides Co., Columbus, Ohio. 
provides an air drying binder for glass or mineral wool 
fibers. It is described as comprising 15 to 30 parts of 
mineral hydrocarbon polymers resulting from the poly- 
merization of unrefined vapor-phase cracked gasoline, 
from 15 to 47 parts of a rosin component, and a re- 
movable solvent. 



































Fig. 4. 2,220,433: Wellech. An electric glass wool fur- 
nace heated by electric elements 18 in the flat roof and 
bottom, is mounted on trunnions, so that tilting will allow 
the glass streams to flow through notches in the extended 
metal sheet which lines the furnace. The furnace is charged 
through the top 17, and is operated as a batch unit. Di- 
ameter of fiber is in part controlled by the speed of the 
conveyor. 
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CURRENT PRICES OF GLASS-MAKING MATERIALS 


FURNISHED BY PRODUCERS, MANUFACTURERS AND DEALERS 


Base Materials 
Barium carbonate (BaCO;), Crude, (Witherite) 


90%. 99% through 200 mesh...........- ton 
Reduction on precipitated material, $5.00 a ton 
Barium sulphate, in bags................++ ton 
Barium sulphate, glassmaker’s, carlots, bulk 
f. o. b. shipping point..................- ton 
Borax (Na,ByO710H20) ..... 2.2... ee eee ee Ib. 
NID dn onasncscbckcis nes In bags, Ib. 
PES 4 Vnadsswigakesevece In bags, lb 
Boric acid (H3BO,) granulated ..... In bags, Ib. 
Calcium phosphate (Ca3(POg)3)...........-. Ib. 
Cryolite (NasAl Fs) Natural Greenland 
GN rdh ks ias dctwantibecoeunessas Ib. 
Synthetic (Artificial). ................. Ib. 
Feldspar— (published list prices) 
PRI a ide tunabnd svethne case caae ton 
Psi ubac¥ouknccudssseusbenseste ton 
Oris <i as vadecdbacasasitsencs ton 
INNS 6. a Vern o o5k< dda tantavebbe ton 


Carlots Less Carlots 

43. 00 46. 00-49.00 

45.00 50.00 

19. 00 24.00 

15.00-16.00 18.00 

“T0215. 027 -, 0295 
. 024 .0295-.032 
. 048 .054 - .0565 
.07 .07% 
.0865-.0875 . 0925 
No supplies available. 

11. 00-13. 25 

11, 50-13. 75 

11. 75-14. 00 

11. 00-13. 25 


L. C. L., (Min. 2 tons) $3.00 per ton additional plus charge for bags 


Fluorspar (CaF:) domestic, ground, 96-98% 


(max SiO, 244%) 
Bulk, carloads, f. o. b. mines........... ton 
a aiiGlan Do b5'n bhai nes chia eae eden ton 

Kryolith (see Cryolite) 

Lead Oxide (Pb30,) (red lead) (N. Y.)....... Ib. 
MRED: bn cthtondestanedtneticeie Ib. 
CON SE, iis ci Pednicencogeects Ib 

Lime— 

Hydrated (Ca(OH):-Mg0O) (in paper sacks)ton 
Burnt (CaO-Mg0O) ground, in bulk....... ton 
Burnt, ground, in paper sacks. ........... ton 


Burnt, ground, in 180 Ib. drums .... Per drum 

Kiln Dried (CaCO3-MgCOs3) 10x30 mesh. .ton 

Kiln Dried (CaCO3-MgCOs) 16x120 mesh. ton 
Nepheline Syenite, f. 0. b. shipping point... .ton 
Potassium carbonate— 

Calcined (KyCO3) 96-98%. ..........2005. Ib. 

Hydrated 80-85% 


in bulk........ 
Soda ash (NayCO;) dense, 58%— 
Wish on bs Sa vdewitone Flat Per 100 Ib 
DR I iv vncccaduvvekstceke Per 100 Ib 
MU Sodint bavhvsoncierceue Per 100 Ib. 
Sodium nitrate (NaNO;)— 
Refined (gran.) in bbis.......... Per 100 Ib. 
95% and 97% 
Bes ddabateccsvesvenadsess Per.100 Ib. 
Se Bis va dacuddlnged 4ansobabae tes 
PE on danneabades iain koshesoes 


Special Materials 


Aluminum hydrate (Al (OH)3).............. Ib. 
Aluminum oxide (A1eO3)..............00e05 Ib. 
Antimony oxide (SbyO3).............ccsee0s lb. 
Arsenic trioxide (As,O3) (dense white) 99%. . . Ib. 
Barium nitrate (Ba(NOg3)9) ............ee0- Ib. 
Pyrophyllite, (20% AlzgO3). ..........see00s ton 
Sodium fluosilicate (NaSiF¢)............... Ib. 
Tin Oxide (SnOj) in bbis.................:. Ib. 
Titanium Oxide (ceramic grade) 
PRO ct csniesace nie k.cceegese ovcoll 
Phe Fics scicccegesecs err ys 
Zine Oxide (ZnO) 
American process, Bags.............+0. Ib. 
White Seal, 150 Ib. bbis............. ou 
Green Seal bags...... pbc neeveese rir 
Domestic White Seal bags........... +e lb. 
PR IEE TT er «+elb. 


Refined Granular (Milled .01-.02c higher). 


30 


30.60 40. 00-42. 50 
.08 2 alee 
.085 
09 
8. 50 8.50 
7.00 ipa 
9.00 9.00 
1.60 1.70 
1.75 
1.75 vane 
12.00 15.00 
. 065 . 0675 
. 055 . 0575 
18. 00-20.00 25. 00 
16.50 
-95 
1.35 
1.10 
2. 50-2. 90 
1.35 ence 
1,44 1. 465 
1.475 1,50 
Carlots Less Carlots 
.026-.029 . 04 
07 .09 
13 144% 
0314 .04 
9.00 12.00 
.09-.10 
-54 
«33 -13%-.13% 
13% -1334-.14 
.06% . 06% 
.09 .09% 
-08% 08% 
083% .09 
07% . 08 
.06% 07-.08 


Coloring Materials 


Barium selenite (BaSeOs)...........se000+: Ib. 

(Commercial, 25% Selenium). ..... aaenees Ib. 
Cadmium sulphide (CdS).............0005: Ib. 
Cerium hydrate— 

100 Ib. drums and 600 Ib. barrels........ Ib. 
Chrome Oxide Green. 400 Ib. bbis........... Ib. 
Chromite (99% through 200 mesh) ......... ton 
Chromite ore (air floated) ..............+. ton 
Cobalt oxide (Co203) 

ey Pree 350 Ibs. or more, Ib. 

Less than 350 Ibs., Ib. 
Copper oxide— 

Red (CusO)........ Nie éepeebseatéiore Ib. 

PEO SOM we aa tnacees sccrestnceudes Ib 

NINDS 5 i'n c.0.0 sc 000 6tc ene see Ib 
Iron Oxide— 

PON I a oi e'c cdsatedsicesdinecsens Ib. 

NUE CMI i's ico ccN ods dng descieu< cis Ib. 
Bs CNR aoc a-ais's si Bacetcesictceaxees ib. 
Lead Chromate (PbCrO,) in bbis............ Ib. 

jg Lithium Carbonate. ..........00-sseeeeeees Ib. 
Manganese, Black Oxide (Caucasian) 

ET i ee cia nine 6 olen ae ton 

SUC, 6 ve ccnkceetcenceesotacs ton 

re Per ee COA ton 
Neodymium oxalate, 50 Ib. drums........... Ib. 
Nickel oxide (NigO3), black.............044. Ib. 
Nickel monoxide (NiO), green.............. Ib. 
Potassium bichromate (K2CrgO7)— 

Crystals and Granular ................. Ib. 

PN aa 654040440 00 kas deasedeverens Ib. 


Potassium Chromate (KeCrO,) 100 Ib. kegs. .. Ib. 


DONOR Ss \ ists nwhnwis ep tee. ctanoes Ib. 
Rare earth hydrate— 
Be ls NG. boda bnaksdosGe odsasix Ib. 
PN cc odbsnndddeceectcecee Ib 
Selenium (Se) In 100 Ib. lots................ Ib. 
Bek Ce CIs neds cowcedeceacd Ib. 
Sodium bichromate (NagCrgO7).............. Ib. 
Sodium chromate (NagCrO,4) Anhydrous...... Ib 
Sodium selenite (NagSeO3).... .....--eeeeees Ib 
Sodium uranate (NagUO,) Orange. .......... Ib 
WE kKtbsnssiaes Ib 
Sulphur (S)— 
Flowers, in bbis..............+. Per 100 Ib. 
Flowers, in bags. ..........ee0: Per 100 Ib 


Flour, heavy, in 250 Ib. bbls.....Per 100 Ib. 


Uranium oxide (UOQ,) (black, 96% UzOg) 100 
DR hs» daht a6 660004) 00h eanedea Ib. 





I, Nia oon gvawsedewdhsevedsovesd Ib 
Pumice Stone, 
American Ground Italian FFF, FF, F.. . lb. 
DiGEG 56, 2. oc casccvesses head ee rae fe 
Petty POG. kos cccccccsess Ries wtih meeee Ib. 
Rotten Stone, (Domestic)...........0se000: lb. 
BN, FR. 68 cic ds vdcvngniccenscesccves Ib 
WEA cide casceducsswerevediaesenss Ib 
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Carlots 


45.00 
55.00 


70.00 
71.75 
74.00 


08% 


- 06% 
08% 


NS wo 
88h 


Carlots 


02% 





Less Carlot 
1.40-1.60 


1.00-1.05 


- 60 

- 22-.25 
48.50 
58.00-73.00 


. 05-.093 


. 035-.05 


- 135 
1.00 


78.00 
79.75 
82.00 


4.00 
.35-. 40 
.35-, 37 
.09-.09% 

.0944-.09% 

.27 


. 21-.25 


Less Carlots 
.07 


} pce 
Open price. 
.03% 


- 16 
-18 
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NEW EQUIPMENT AND SUPPLIES 


REZNOR UNIT HEATERS 


A new line of gas-fired unit heaters has 
recently been introduced by the Reznor 
Manufacturing Co., Mercer, Pa. The 
new heaters need no water or steam for 
operation. Three types, each of which 
is available in five sizes to provide from 
55,000 to 200,000 btu, are included in 
the line. 

The fan type heater is equipped with 
a four-blade, electrically-driven propel- 
ler fan. This fan, situated behind the 
heater cabinet, drives cool air of the 
room over the streamlined heat ex- 
changer and theftce into the room, the 
iir being heated in the process. Because 
f its streamlined design, the heat ex- 
‘hanger reduces air noise to a minimum 
ind said to provide almost perfect heat 
iransfer. Products of combustion are 

arried from the combustion chamber 
nto the flue chamber and then to the 
thimney or flue and do not come in 
‘ontact with the air being heated. 

Blower and duct type unit heaters 
correspond in design and operation to 
the fan type heater except that the 
blower type is equipped with a blower 
instead of a fan and the duct type is 
equipped with neither blower nor fan. 
The blower type is especially efficient 
where the installation must be made in 
connection with duct system, because 
of the air resistance encountered in such 
a system. The duct type heater is de- 
signed especially for use in a system 
where the air is supplied by a remotely 
situated blower of proper capacity for 
the total number of duct unit heaters 
employed. 

All of the heaters can be turnished 
to burn natural, manufactured or lique- 
fied petroleum gas, and are completely 
equipped with automatic controls, for 
safe and efficient operation. 


Reznor Unit Heater 


AUTOMATIC WATER DRAIN 


A new automatic water drain for use in 
compressed air lines is now being mar- 


keted by the DeVilbiss Company, To- 
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ledo, Ohio, and is stated to be simple in 
construction, positive in action. and 
trouble-free in operation. This drain, 
known as type HOD, is intended for 
installation in air lines, on air com- 
pressing outfits, or air receivers. The 
HOD automatically drains the air line 
or air receiver, preventing water from 
being carried into the tiol being used, 
and assures a supply of air free from 
any moisture. Use of the drain is es- 
pecially desirable in the spray painting 
field, where its use will insure against 
the possible deposit of moisture on 
freshly finished surfaces. 


DeVilbis Automatic Water Drain 


The drain operates automatically by 
a slight fluctuation of the main line air 
pressure; a variation of as little as five 
pounds is sufficient for its operation. A 
manual drain is provided for use in 
periods when the main air line is not 
in use. 


PENN SALT EXPANDS 


The Pennsylvania Salt Manufacturing 
Company, Philadelphia, announces that 
they have purchased approximately 50 
acres of land on the Willamette River 
in Portland, Oregon. on which it will 
start the erection of a chemical plant. 
The first unit will be for the produc- 
tion of sodium and potassium chlorates, 
and it is expected that later the plant 
will be increased to produce various 
chemicals by electrolytic and other 
processes. The Chipman Chemical Com- 
pany of Bound Brook. N. J., will co- 
operate with the Salt Company-in the 
sale and distribution of sodium chlorate. 

The new plant will be supplied with 
power from the Bonneville Dam. Its 
proximity to the Portland Gas and Coke 
Company offers many advantages be- 
cause of the availability of a supply of 
raw materials from that source for the 
manufacture of organic chemicals. The 
plant location will be such that it can 
be served by water, rail and highway 
transportation. 


CATALOGS RECEIVED 


South Bend Lathe Works, South Bend, 
Ind. Catalog No. 16-T illustrating and 
describing the new 16 in. series “S” 
lathes, which are made in three types: 
Tool-room, Quick Change Gear, and 
Standard Change Gear. Each type of 
lathe is available with underneath motor 
drive, pedestal motor drive or counter- 
shaft drive and in different bed lengths. 


The Hays Corporation, Michigan City, 
Ind. The publication of a series of edu- 
cational engineering monographs in 
connection with boiler room instrumen- 
tation and automatic combustion con- 
trol. These monographs will be sent to 
any engineer requesting them at no cost 
or obligation. 


The Cleveland Tramrail Division, The 
Cleveland Crane and Engineering Co., 
Wickliffe, Ohio. A new booklet for 
those interested in the overhead method 
of materials handling, featuring a va- 
riety of grabs and handling devices for 
many kinds of materials. 
} 


Audubon Wire Cloth Corp., Philadel- 
phia, Pa. A folder describing the types 
of Metalwove Belts and illustrated with 
pictures showing typical applications 
of the belts. 


Harbison-W alker Refractories Co., Pitts- 
burgh, Pa. A folder on Babosil, a fritted 
fluxing material to be introduced into 
the glass batch to impart clarity and 
luster. 


Pangborn Corporation, Hagerstown, Md. 
Bulletin No. 213, “Pangborn Rotoblast 
Rocker Barrels.” This bulletin describes 
the operation of cleaning miscellaneous 
metal items by the airless Rotoblast 
method. 


The B. F. Goodrich Co., Akron, Ohio. 
A 12 page booklet on cord conveyor 
belting showing construction details and 
varied types of operation. 


Diamond Iron Works, Inc., Minneapolis, 
Minn., an 8-page catalog featuring Dia- 
mond portable Crushers ranging in size 
from 9x 16 to 10x 24 inches, and a 12- 
page catalog on Jaw Crushers which 
are made in ten sizes. 





CATALOG & BULLETIN 
SERVICE 


Current catalogs and manufactur- 
ers’ service bulletins reviewed in 
this department may be obtained 
by writing to THE GLASS IN- 
DUSTRY. 




















a TESTING THE CHEMICAL RESISTANCE 
Glasshouse Castings sores "(coninet‘iom mee) 


‘ ; out carefully, we put in it methyl red neutral distilled 
Write us today for details water and seal it. The glass or ampoule to be tested is 


crushed and sieved on a 0.3 and 0.5 mm. sieve. (Ameri- 
; - can Taylor sieve mesh No. 48 and 32, British IMM sieve 
Y a “ : | No. 36 and 25, DIN 1171 No. 12 and 20). The grains 
within both sieves are washed thoroughly with alcohol 

GUNITE A 


to free them of adhering glass dust and then dried. We 
b & add 5 gm. of the prepared grains to a resistant flask con- 

* 
GUNITE A-C be 





taining 100 ml. methyl red neutral distilled water and 

A 9 0.4 ml. N/100 hydrochloric or sulphuric acid. We heat 
the flask in a boiling water bath for half an hour, where- 

by the level of the liquid in the flask should be lower 

e . than the level of the bath. The flask is then cooled and 
; back-titrated with N/100 sodium hydroxide solution. Th: 

GUNITE A-CA @ © rate of the chemical attack is given by the ml. N/100 


acid, which is equivalent to the dissolved alkalies, i.e. 





0.40 ml. minus the number of ml. of the back-titrated 


° sodium hydroxide given as ml. N/100 solution. If thi- 
number is negative, the glass fails the test. The test solu 

GUNITE A-CCA tions are conveniently placed in microburettes. 
I tested several ampoule glass tubes and ampoules ac 
e cording to this test and I obtained a clear and accurate 


view concerning their quality. Thus, this test, which 
GUNITE unites the advantages and removes the drawbacks of all 


tests hitherto prescribed, can be undoubtedly recom- 


FOUNDRIES CORPORATION mended as a general, international test, both by the manu- 


facturer as well as the consumer. 


ROCKFORD ILLINOIS —— 
Established 1854 eae Post, 1907, p. 579. 


. f. angew. Chemie, 1915, p. 469. 

‘Wiener Klinische Wochenschrift, 1913, p. 406. 

*Apth. Ztg., 1927, p. 1040. 

*Pharm. Ztg., 1933, p. 482. 

*Sprechsaal, 1927, p. 336. 

*Sprechsaal, 1934, p. 607. 

*SKeram. Rundsch., 1930, p. 387. 

°Glastechn. Ber., 1930, p. 82. 

MApoth. Ztz., 1927, p. 736. 

‘Pharm. Ztg., 1928, p. 777. 

“Bull. Soc. de Stiinte Farm., 1937, p. 32. 

“Berger, Geffken and Stésser, Glastechn. Ber., 1935, p. 301; 1936, 
p. 441. 
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CHARLES F. TAYLOR DIES 


Charles F. Taylor, past chairman of the board of the 
Chas. Taylor Sons Company, Cincinnati, Ohio, passed 
away Tuesday, November 26, 1940, at the age of 74. 
Mr. Taylor was active in the refractory industry since 
1880 at which time he joined the Chas. Taylor Sons 
Company. 








GLASS SLICING MACHINES 


@ We manufacture a variety of 
wet glass slicing machines for 
solid glass bars, glass tubing, 
etc. We can also supply a full 
line of special glass working 
machinery for the production 
of television tubes, incandescent 
lamps, glass ampules and vials. 
Glass working lathes and lab- 
cratory equipment of all kinds. 
Cross Fires and Torches. Ask 
for ovr catalogue. 


EISLER ENGINEERING CO. 


CHAS. EISLER, Pres. 


742 SOUTH 13TH STREET 
(Near Avon Avenue) 


NEWARK, N. J. 





POLAROID 


Glass Inspection polariscope 


Large Field — Brilliant Strain Patterns 
Adjustable—Binocular Viewing-—Precise 
If your problem is strain detection we can help you 
through Standard Equipment or Special adaptations. 
Send for descriptive bulletin 


4 THE POLARIZING INSTRUMENT CO. 
630 Fifth Avenue (Rockefeller Center) New York City 
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Detail view of FIROLL hollow rolls with 
burner at one end and air-inspirator exhaust 
et the other. Fuel is burned in 12 or more : 
hollow rolls, alternate rolls being fired from | 


opposite sides of the lehr. Sting-out at open One of the outstanding annealing jobs of 1940 was 
ends of rolls keeps inside walls hot and 


ae pe —s ya across the performed by a rebuilt plate-glass lehr fitted with new 
FIROLL heating units. Lehr breakage was practically 
eliminated, together with losses in the grinding and 
polishing line. Large stones could even be ground out 
of the “dead-annealed” sheet with a portable grinder 


at the end of the lehr. 


With FIROLL units such results are possible because 
the best temperature gradient for the job can be 
selected and the small FIROLL units can then be lo- 
cated and adjusted to secure and maintain the desired 


gradient exactly. Either gas or oil may be used. 


Toledo engineers will gladly make special recommen- 
dations for possible applications of FIROLL units in 
your present annealing equipment. Write for complete 
information. 


























GLASS MELTING and 
MANUFACTURING EQUIPMENT 


EASTERN OFFICE 220 8.LEXINGTON st. saLTIMore MD. » > « 958 Wall St. TOLEDO, O. 
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°° of ordering your alkalies 
often kick back { 





S © © 0 and hick buck by influencing olther 


the quality or the cost of your glass. 


When you use Solvay Alkalies, you can depend on their high 
quality . . . depend on their constant uniformity at all times. 
Here are a few other dependable points to consider before you 
place your order for alkalies: 


THE RIGHT TYPE OF PRODUCT FOR THE JOB 


Solvay Alkalies are made in various forms to meet specific 
manufacturing requirements. The Solvay Products Book will 
give you complete information on types and strengths of Solvay 
products. 


UNIFORM QUALITY . . . Only most modern and scien- 


tific manufacturing methods are used in making Solvay prod- 
ucts—assuring uniform quality standards in Solvay products 
every time you receive them. 


MODERN DISTRIBUTING FACILITIES |. . Three of 
America’s largest alkali plants, located in important industrial 
centers and over 100 stock points assure prompt delivery and 
efficient routing of your orders for Solvay Alkalies. 


YOUR PROBLEMS CONCERNING THE USE OF 
ALKALIES ARE SOLVAY’S . « » Solvay Technical and 


Engineering Service Division will help you get the most from 
your alkalies. Write for complete information. 


SOLVAY DUSTLESS DENSE SODA ASH 





SOLVAY DUSTLESS CALCINED 98-1002. 


POTASSIUM CARBONATE 


SOLVAY GROUND CAUSTIC POTASH 
SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 
40 RECTOR STREET NEW YORK, N. Y. 


BRANCH SALES OFFICES: 


Boston . Charlotte . Chicago . Cincinnati . Cleveland . Detroit 
New Orleans . New York . Philadelphia . Pittsburgh . St. Louis . Syracuse 


















NOTES OMISSION OF MAGNETIC SEPARATORS 
Editor, THe Guiass INDusTRY: 


We, naturally, follow with interest all editorial matter 
in the industrial trade papers and were particularly in- 
terested in your very comprehensive flow sheet or sketch 
depicting the various processes involved in plate glass 
manufacture, diagrammed by Mr. William Owen. 

According to our experience with any firm which deals 
in cullet in connection with any other processing opera- 
tion, there is a need of magnetic pulleys or other type 
of magnetic separating equipment to make sure that the 
cullet does not contain any iron particles of any kind, 
due to the fact that such deleterious components have a 
serious deterring effect on colors. In Mr. Owen’s sketch 
we see no magnetic separating installation at all. 

We feel sure that you will have no objection to our 
calling attention to this omission, as magnetic separation 
equipment is playing a vital part in the glass manufac- 
turing industry, and we know that your editorial staf! 
constantly strives for accuracy in editorial details. 


STEARNS MAGNETIC MFG. CO. 
Hugh Sharp 


Public Relations Richard Gridiey writes THe Guass In- 
DUSTRY explaining that the magnetic separators wer« 
omitted from Mr. Owen’s diagram to avoid a congestion 
he felt would make the chart less readable. Pittsburgh 
Plate does use magnetic separators, in fact, there are 
several in every line.—The Editor. 


CENSUS RELEASES GLASS STATISTICS 


The preliminary report of the United States Census 
for the year 1939 has just been released by the Census 
Bureau. It places the total value of glass and glassware 
manufactured in this country at $320,405,252. An addi- 
tional $37,572,770 is reported for the industry, consisting 
of laminated glass, stamped and pressed metal products, 
rubber specialties, and cut and etched glass, which are 
not items of manufactured glass, but none the less pro- 
duced in connection with glass-making activities. The 
$320,405,252 reported by the Government in December 
compares with $320,000,000 previously reported in the 
February issue of THe Giass InpustRry, as being the total 
estimated output of the glass manufacturing industry. 

Wage earners were reported by the United States Cen- 
sus at 69,821, comparing with this publication’s previ- 
ously printed estimates of 70,000. Wages for the industry 
totalled $88,304,912. There are 292 glass factories. 

Operations as above described indicate a slight fa!ling 
away from the peak year of 1937. Dereases are as fol- 
lows, given in perentages: Number of establishments, 1.3; 
salaries, 2.9; wage earners, 11.7; wages, 13.1; value of 
products, 7.7. 

The value of glass making machinery during 1939 is 
placed at $4,300,014, comparing with $4,729,025 in 1937. 
Incandescent lampmaking machinery showed an increase 


to $2,623,408, which compares with $2,377,433 in 1937. 








SALE 
One used EA-4 “Lancaster™ Mixer with skip hoist. For par- 
ticulars write Chas. Taylor Sons Company, Cincinnati, Ohio. 
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ANTI-MONOPOLY SUIT MARKS TIME 


The anti-monopoly suit which the Government is bring- 
ing against the glass container industry has been post- 
poned until mid January. At the present time, every- 
thing seems to be hinging upon the “Institute” plan 
which was advanced at the last minute as a compromise 
that might be acceptable to the Department of Justice. 
Sharp differences of opinion exist within the industry 
both as to the desirability and the practicability of this 
plan, as it is now taking shape under government pres- 
sure, and no prediction is warranted as yet to the eventual 
outcome. During December parties to the suit have been 
hard at work formulating a Consent Decree. It is re- 
ported that several drafts of a Decree have been taken to 
Washington, and that the defendants feel that every 
fresh draft is met with new demands by the Government. 
E\ents of late January should enable more precise in- 
formation to be published in the February issue of THE 
C..ass INDUSTRY. 


OPTICAL SOCIEY MEETING 


A joint meeting of the Optical Society of America and 
the American Physical Society will be held in Cam- 
bridge, Massachusetts, on Friday and Saturday, February 
2! and 22. In addition to sessions for the presentation 
o! contributed papers on Friday afternoon and on Satur- 
day, there will be a joint session with the American 
Physical Society on Friday morning devoted to the pres- 
entation of three invited papers dealing with different 
aspects of the subject of coler. These invited papers will 
be profusely illustrated by lantern slides, motion pic- 
tures, and lecture-table demonstrations and are intended 
to provide a broad survey of the advances made during 
the last decade in the field of color measurement and 
specification. A joint dinner of the two Societies is being 
arranged for Friday evening, February 21. The meeting 
will be open to non-members as well as members of the 
Society. 


® The Jeannette Glass Company, Jeannette, Pa., will 
open a branch office in Chicago on January 1 in the Mer- 
chandise Mart. The office will carry samples of their 
full line and be in charge of Mr. D. J. Masters. The 
E. M. Meder Company, Chicago, were the former repre- 
sentatives of the Company. 


® The Brockway Glass Company, Brockway, Pa., is ex- 
pected to light the fires in the new tank at their Cren- 
shaw factory on January 13. The new factory is prac- 
tically completed and the latest in equipment for making 
glass is now being installed. 


H. J. ECKENRODE DIES 


H. J. Eckenrode, for a number of years was active in 
the manufacture of plate glass, died in Hollywood, Cali- 
fornia, on December 22nd. Mr. Eckenrode was a one 
time associated with the Penn American Plate Glass Com- 
pany, Alexandria, Indiana, also with Saint Louis Plate 
Glass Company, Valley Park, Missouri. Later he be- 
came Sales Manager for the Edward Ford Plate Glass 
Company, Rossford, Ohio, and then President of the 
National Plate Glass Company, a subsidiary of the Fisher 
Body Corporation. 


JANUARY, 1941 











WALSH 
CAST-FLUX 


The Vacuum- 
cast flux block 
of superior 
quality. 


Walsh Cast - Flux 
blocks are ma- 
chine-trued to ex- 
)act size and shape 
after burning. 


THEY LAST LONGER 


The excellent results obtained in numerous 
tanks melting various types of glass has defi- 
nitely established the efficiency and economy 


of Walsh Cast-Flux blocks. 


Walsh Cast-Flux has a dense, uniform struc- 
ture; it is burned at higher temperatures, is 
thoroughly bonded and possesses a low coefh- 
cient of expansion. 


Walsh Cast-Flux blocks meet the most rigid 
requirements for tanks operating at higher 
temperatures . . . they insure greater tonnage, 
higher quality glass, freedom from defects, 
longer life and maximum economy. 


WALSH REFRACTORIES 
CORPORATION 


Manufacturers of Refractories for the glass industry 
for over 50 years 


4428 North First Street 


St. Louis Missouri 























THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS AND CONSULTING 
ENGINEERS 


FOR THE GLASS INDUSTRY . 


LANCASTER, OHIO U. S. A. 








GLASS SPECIALTIES 


Transparent Colored Blown Sheet Glass 


w#A 
Solid Pot Opal Blown Sheet Glass ~ 
Flashed Opal Blown Sheet Glass y « 
Colonial Antique Colored Glass 4 
4 


Heat-Ray Resisting (Cool Glass) 44 
“TWIN-RAY”—the 4 
scientific illuminating <~@# 
glass. at 















L. J. | 
HOUZE 
CONVEX GLASS CO. 


Point Marion, Pennsylvania 
o New York Office: 110 West 40th St. 

Chicago Office: 1597 Merchandise Mart 
“IF IT’S MADE OF GLASS, ASK US FIRST” 


— NORTH AMERICAN 
remarry  - ()MBUSTION 


2555 Dorr Street Toledo, Ohio 
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SODIUM SULPHATE 


Exceptionally High Purity 
® Anhydrous @ Iron Free 


SALT CAKE + SALT 











wt NORTH AMERICAN 
Analyses and Prices 
DESERT MANUFACTURING COMPANY 
CHEMICAL CO. 
I sek eneink aes. | CLEVELAND. OHIO 
LOS ANGELES, CALIF. 
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KYANITE 


the modern batch material 










AS a source of alumina Kyanite to- 
day is being given major considera- 
tion. Its value has been proven be- 
yond ‘question in plants where low 
alkali glasses are produced. 


Celo Kyanite is of uniform quality 
and competitively priced. Depend- 
able service and delivery are assured. 


Send for technical information to 


CELO MINES, Inc. 


BURNSVILLE * NORTH CAROLINA 








LEADING MANUFACTURERS 


Rely on oar Felts 


American Polishing Felts give superior service and have 
longer, satisfactory life. Polishing costs less and goes 
along without hitches when American Quality Felt is 

“ used, because it has uniform density and increased ab- 
sorption properties. Greater strength against strains 
and stresses of mounting felt on the polishing head is 
another reason. Then, too, our Felt is put through a 
conditioning process which makes it ideal for begin- 
ning of the line and effects long life so that it performs 
satisfactorily at the important end of the line polishing. 
You are cordially invited to discuss any problem regard- 
ing polishing or the use of Felt with our Technical 
and Research Staffs. 


American Felt 
Company 


TRADE, MARK 


General Offices: GLENVILLE, CONN. 
Plants at Glenville, Conn., Newburgh, N. Y., Franklin, Mass., 
City Mills, Mass., and Detroit, Mich. 


Manufacturers of Polishing Felt, Scratch Wheel Felt, Polishing 
Wheels, Glass Setting Strips, Blocking Felt, Channel Felt, 
Table Cover Felt. 











nish Gold and Silver. 


trate—Uranium Oxide. 





COLORS that Gell ! 


® Colors from HOMMEL give extra attractiveness to your products 
—lend an unusual richness that SELLS. Hundreds of satisfied 
customers use eye appeaiix.g HOMMEL shades for finest results. 


Transparent and Opaque—Enamels and Fluxes—Liquid Lustre 
Colors—Acid and Alkali Resistant—Ices—Squeegee Colors—Bur- 


Complete line of Glassmakers Chemicals including Barium Car- 
bonate—Borax—Cadmium Sulphide—Feldspar-—Fluorspar—Man- 
ganese Dioxide—Potassium Bichromate—Soda Ash—Sodium Ni- 


THE O. HOMMEL COMPANY 
209 FOURTH AVENUE, PITTSBURGH, PENNA. 
Factory: CARNEGIE, PENNA, @ New York Office: 200 WEST 34th ST 
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ORDER YOUR COPY NOW! 
of the 


Handbook of the Glass Industry 


Compiled and edited exclusively for glassmen the 





data which can be used by all glass plant execu- 
tives regardless of their particular occupation. It 
is comprehensive in its scope of subjects and will 
prove an invaluable tool for the general factory 
manager, superintendent, combustion engineer, 
chemist, department foreman and by every glass- 
man regardless of his title or job. 


It is a book you will use every day— it is factual 
and comprehensive—it will obviate hunting in a 
half a dozen places for the answer to your prob- 
lem ... in time saved it will pay for itself many 
times over the first week you have it. 





Price $5.00 @ Send your order to 





THE GLASS INDUSTRY 
11 West 42nd Street New York, N. Y. 


Handbook of the Glass Industry contains pertinent  ‘ 

















FORTER-TEICHMANN CO. 


Engineers and Contractors 


for 
The Glass Industries 


E-X-€-L-U-S-1-V-E-L-Y 





119 Federal Street, Pittsburgh, Pa. 
Phone FA 1445 Cable ‘‘Forter’’ 








OTTAWA. 














THE OTTAWA| SILICA -CO iy 





























Laclede-Christy Tank Blocks embody all that has 


been learned through many years of constant 


reséarch in our own laboratory, plus the benefit 


of a 20-year Fellowship in the Mellon Institute. 
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ROIRANT 
SINGLE AND MULTI-MOULD MACHINES 


Universally known for the production of small and large bottles 


Type “A6” twin table six- 
arm suction machine for 
the production of bottles 


Type ‘“F” single - mould 
suction machine for the 
production of small ware 


Also type ‘“B” single-mould suction machine 
for bottles and type “BB2” suction machine 
for carboys up to a capacity of about 14 gallons 


Any particulars from: 


SOCIETE CONTINENTALE 
D’APPAREILS MECANIQUES POUR LA VERRERIE S.A. 
Z, rue Chaillet, Fribourg, Switzerland 
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